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Nitrogen-sparing effect of essential amino acids in uremia.
Carolyn Abitbol and Makoim A. Holliday, University of
California Medical Center, San Francisco, California. This study
was designed to determine whether providing essential amino
acid nitrogen (EAAN) during nighttime fasting might improve
nutritional status in uremia. The index chosen was whether the
EAAN increased net urea nitrogen production (UrP) or apparent
protein synthesis (PrS). Six children (8 to 14 yr) with mean
serum urea nitrogen (SUN) of 107 mgf 100 ml were given 10%
glucose and EAAN to provide 0.25 to 0.5 g of AA/kg/night for
five nights following a control period of one night. Ad lib diet
provided from 26 to 109 (mean = 55) Kcal/kg/day and 0.12 to
1.37 (mean = 0.68) g of protein/kg/day. Nitrogen intake (NI)
during amino acid infusion was increased. UrP/24 hr was
determined from change in urea nitrogen pool and urinary
excretion. PrS was determined as the difference between total
nitrogen intake and UrP. The results were evaluated by testing
the correlation of nitrogen intake with UrP and PrS with the
following results:
NI vs. UrP r = 0.20 (NS) N 46
NI vs. PrS r0.77 (P<0.001) N=44
The relation of calorie intake with PrS and UrP was also ex-
amined by comparing these values when calorie intake was
>50 Kcal/kg/day with those <50 Kcal/kg/day with the follow-
ing results:
Control (3) 73 7 0.102 * 0.075 —0.96 0.39
Hi Cal (10) 70 22 0.085 0.032 +3.65 1.87 (P <0 01)Lo Cal(11) 35 7 0.121 0.055 +0.81 1.65
We conclude that infusion of EAAN may promote protein
synthesis without increasing urea production. The effect of
calories may be additive in improving protein synthesis.
Failure of dihydrotachysterol (DHT) or calcium carbonate
to reverse the fall in bone mineral content (BMC) in patients on
maintenance hemodialysis (MIlD). A. Ackad, L. Zeitz, J. M.
McDonald, M. E. Bornia and R. M. Stein, Veterans Administration
Hospital, Bronx, New York, the Mt. Sinai School of Medicine
and the Sloan-Kettering Institute, New York City, New York.
BMC was determined in 57 patients on MHD by measurement
of the bone density of the mid-shaft radius and ulna with a
modified Cameron osteodensitometer (OD). All patients received
a 70-g protein, 900-mg Ca diet and 6 g of Al(OH)3 daily and
were hemodialyzed 3 times weekly against a dialysate Ca con-
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centration of 5 mg/100 ml. After control observations (up to 18
months), 8 patients received DHT, 0.2 mg/day; 6 patients re-
ceived DHT, 0.4 to 0.8 mg/day; and 11 patients received
calcium carbonate, 9.6 g/day, for 6 to 12 months. Two other
patients underwent parathyroidectomy. During the control
period, there was a progressive decrease in mean BMC of 7.3%
per year (P <0.001). Subsequently, neither the administration
of DHT (low or high dose) nor Ca(C03)2 treatment altered the
downward trend of BMC. After parathyroidectomy BMC rose
progressively in two patients. There was no significant correlation
between BMC and serum CO2 content, calcium, phosphate and
Ca X P04. In patients started on MilD no significant difference
could be found in the mean initial BMC of those with, and those
without, radiographic evidence of osteitis fribrosa cystica. Thus,
under conditions of the present study, BMC falls progressively
in all patients receiving MHD and is not reversed by the ad-
ministration of DHT or calcium carbonate supplements. Para-
thyroidectomy appears to restore BMC towards normal in patients
receiving MHD.
Demonstration of the independence of the probable strepto-
coccal nephritogenic factor from M protein. Umrana Ahmed,
Kurt Lange and Rafael Garcia, Renal Service, Departments of
Medicine and Pediatrics, New York Medical College, New York
City, New York. Labelled IgG from sera of patients with acute
poststreptococcal glomerulonephritis (IgG-AGN) stains parts of
glomeruli of these patients provided renal tissue is obtained early
during the disease. This fixation can be prevented when IgG-AGN
is incubated prior to staining with a soluble streptococcal fraction
(fraction V) obtained by column chromatography. To investi-
gate the relationship between M protein and fraction V, very
likely containing the nephritogenic antigen, the following experi-
ments were carried out. Double immunodilfusion employing the
serum of a patient with AGN against M protein obtained from
the infecting streptococcus gave one precipitin line. A precipitin
line was also obtained when the patients' serum was reacted
against fraction V prepared from the same streptococcal strain.
However, the precipitin lines produced by fraction V and M
protein clearly showed a reaction of nonidentity. Moreover,
absorption of lgG-AGN with M protein eliminated the precipitin
line between M protein and IgG-AGN but did not affect the
fraction V—IgG-AGN line. Antiserum prepared in rabbits against
fraction V from M type 12 streptococci failed to show a line
against purified M protein of type 12. Preabsorption of labelled
IgG-AGN with M protein did not affect the ability of that
serum to stain glomeruli of patients with AGN. These findings
support the conclusion that fraction V, and not M protein,
contains the antigen responsible for glomerular damage following
infections with nephritogenic streptococci.
Intake, UrP, g/kg
Kcal
PrS, g
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The role of pyrophosphate in detenninmg the crystalline
structure of exlraosseous calcification. A. C. Aifrey, N. L. Miller
and C. C. Solomons, Veterans Hospital and the University of
Colorado, Denver, Colorado. Extraosseous calcification in uremic
(U) and hypercalcemic (HC) patients was studied using infrared,
X-ray diffractive, pyrolytic and analytical techniques. Visceral
calcification (VC) in both groups of patients gave an amorphous
X-ray diffraction pattern. Following incineration HC VC showed
diffraction peaks only of pyrophosphate (P207); whereas U VC
showed major peaks of whitlockite and minor peaks of P207.
The arterial and periarticular deposits exhibited peaks of pure
apatite before and after incineration. All values are expressed
as mg/g of ash or dry tissue. In HC VC the P207 was 0.82*;
P207/Cawaso.16;and Mg, 0.83 before and 66*, 0.99*and 15.5
after incineration. In U VC the P207 was 12.9*; P207/Ca was
0.27; and Mg, 5.1 * beforeand 44*, 0.27* and 21 after incineration
(* denotes P < 0.05 between groups). In arterial and periarticular
calcium deposits following incineration, the P207 was 0.67 and
1.36, P207/Ca was 0.006 and 0.009 and Mg was 3.2 and 6.4.
P207 levels are not increased above normal in HC VC, arterial
or periarticular calcium deposits. Following incineration P207 is
generated in HC VC showing that brushite is a major constituent
of this deposit. In contrast U VC P207 is increased in amount but
is not further increased with incineration indicating that brushite
is not present in this deposit. It is suggested that the high Mg
content of U VC prevents the hydrolysis of P207. The high
levels of P207 in turn stabilize these deposits and alter their
crystalline structure so that brushite or apatite is not formed.
The influence of serum calcium and parathyroid hormone
upon glucose metabolism in uremia. W. Amend, S. Steinberg, E.
Lowrie, M. Lazarus, I. Soeldner, C. Hampers and J. Merrill,
Peter Bent Brigham Hospital and Joslin Research Laboratory,
Boston, Massachusetts. Recently an interaction between hyper-
parathyroidism (H) and the carbohydrate intolerance of uremia
has been postulated. To further clarify any interaction, six
stable dialysis patients with significant secondary H were studied
prior to and after subtotal parathyroidectomy (PTX). Glucose
utilization and insulin secretion were estimated by a standard
i.v. glucose tolerance test (Gil') and the resistance of peripheral
tissues to exogenous insulin was evaluated by insulin tolerance
testing (ITT). All patients were studied under baseline (B)
conditions, as well as induced hyper- (f Ca) and hypocalcemia
(ICa), prior to and at least two months after PTX. PTX, per Se,
had no significant effect upon Gil', insulin secretion or I'll'.
Both induced f Ca and Ca, on the other hand, significantly
diminished glucose tolerance before (K-rates: B 1.5, tCa 1.1,
and ICa = 1.1) and after (B = 1.5, tCa = 1.2, Ca 1.0) PTX
(P < 0.01). ICa was associated with a reduced insulin secretory
response (0 to 10 mm curve areas: B = 897, ICa = 557: P <
0.01)and normal insulin sensitivity (ITT: B = 3.6, Ca = 3.3: P
NS), while tCa was associated with a normal insulin response
(curve area: B = 897, f Ca = 1005) but reduced sensitivity
(ITT: B 3.6, tCa 2.9: P < 0.05). The data suggest that
calcium ion concentration may affect both glucose utilization and
insulin secretion. As such, it may contribute to uremic glucose
intolerance and it must be adequately controlled in future
metabolic studies.
The late effects of early urological complications (EUC) in
renal transplant patients. W. Amend, M. Yen, T. Strom, E.
Lowrie, M. Lazarus, C. Hampers, R. Wilson and I. Merrill, Peter
Bent Brigham Hospital, Boston, Massachusetts. The late effects
of EUC (<six weeks) on transplant patients are largely unknown.
The records of 105 nontwin related (R), 68 cadaver (C) and 17
identical twin (T) transplants (performed between 1960 and
1969) were reviewed. All were anephric. EUC were graded none
(N), minor (prolonged catheter, instrumentation) (m), and
major (ureteral or graft leak) (M). No M occurred in T. Life
table analysis revealed reduced survival in R-M when compared
to R-N and R-m at one (N86%,m= 84,M 60;P 0.01) and
three years (N = 78%, m = 79, M =56;P 0.04) but not before
or after those times. No differences existed between the urologic
subgroups of C, but survival in C was less than R or T (38%
vs. 73 and 94 at three years). The frequency of early urinary
tract infections (UT!) was higher in R-M than in R-N and R-m
combined (66 vs. 22% at one-half: 50 vs. 25% at one year; P's <
0.05). No differences existed in C or T. Sepsis and pyelonephritis
complicating UT! was more frequent in M than in the
other groups between three and six months (P = 0.01). EUC
were not related to the development of azotemia, but hyper-
tension was more frequent at one and three years in R patients
with EUC (12 vs. 40%) (P's <0.05). Hypertension was generally
more frequent in C, but no subgroup differences were noted.
EUC and manipulation may adversely affect the clinical trans-
plant course, especially in patients with a better immunologic
prognosis. Survival may be less and UT! and hypertension more
frequent.
Relation of serum uric acid to plasma renin activity and the
response of primary hypertension to treatment. Richard P. Ames,
American Health Foundation and Roosevelt Hospital, Columbia
University, New York City, New York. Serum uric acid (SUA)
rises regularly during treatment (Rx) of primary hypertension
(PH), but the magnitude of the rise varies unpredictably from
patient to patient. To identify the factors affecting the rise in
SUA and to determine whether the rise correlates with response
of blood pressure (BP) to Rn, 34 patients were studied before
and during Rx of PH. Serum and urine were collected for 24-hr
clearances of uric acid (Cua) and creatinine and for sodium and
potassium before Rx. SUA and plasma renin activity (PRA) were
measured before and during Rx. Three variables were identified
which correlated with the increment of SUA above control during
Rx. 1) When Cua was less than 7.2 mI/min before Rn, there was
a greater rise in SUA during Rx (2.5 vs. 1.5 mg/100 ml, P <
0.05). 2) Diuretic Rx caused a greater rise than combination
diuretic-antiadrenergic Rx (2.2 vs. 1.2 mg/l00 ml, P < 0.05). 3)
A linear correlation was observed between the rise in SUA and
PRA during Rx (r = +0.72, P < 0.001). Patients with higher SUA
and PRA during Rx were receiving larger daily doses of diuretics
(94 vs. 60 mg of chlorthalidone, P < 0.01)yet achieved only an
equivalent reduction in diastolic BP. The data indicate that the
magnitude of the rise in SUA is influenced by the pretreatment
Cua, type of drugs used and level of PRA during Rx. The data
suggest that resistance to diuretic Rx relates to greater renin
activation and that resistance may be averted by selecting a
proper balance of renin-inhibiting and diuretic drugs using SUA
as an indicator of renin activation.
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Lipoprotein patterns in adult nephrotics. Carl F. Anderson,
Stephen Newmark and James V. Donadio, Jr., Mayo Clinic, Mayo
Foundation, Rochester, Minnesota. Ninety-six adult nephrotics
were studied to determine the incidence of lipoprotein types and
to look for any correlation between lipoprotein types and renal
histologic groups or marked deviations in lipid values. Conditions
for inclusion included: serum albumin 3.0 g/100 ml, 24-hr
urine protein , 3.5 g, lipoproteins determined, no current steroid
intake and a renal biopsy performed unless the patient had
juvenile onset diabetes mellitus. The following significant inverse
correlations were found: serum cholesterol and serum albumin
(P <0.001), serum triglycerides and serum albumin (P < 0.01)
and 24-hr urine protein and serum albumin (P < 0.001). The
serum lipids were not significantly lower in the ten lupus
nephrotic patients. All lipoprotein types except type I were
observed. No histologic group contained a unique predominance
of any one lipoprotein type. The lipoprotein abnormalities fell
into three nearly equal groups: type ha (30 patients), type V
(30 patients) and type Hb (27 patients). Type IV, the most
common lipoprotein abnormality in uremic patients, was dis-
tinctly uncommon. The lipoprotein abnormalities in these
nephrotjc patients can be explained by either increased very low
density lipoprotein synthesis or decreased clearing factor lipo-
protein lipase activity or a combination of both mechanisms.
Acute nephrotic syndrome in secondary syphilis: A reversible
immune complex disease. T. T. Antonovych, A. M. Thompson
and F. K. Mostofi, Genitourinary Pathology Department, Armed
Forces Institute of Pathology, and Department of Medicine,
George Washington University Hospital, Washington, D.C. Light,
electron and fluorescent microscopic studies of renal biopsy
specimens were done on three patients with secondary syphilis
and acute onset of nephrotic syndrome. The changes were those
of immune complex nephritis. Penicillin treatment resulted in
clinical and pathological cure as documented by repeat biopsies.
Evidence for (3-adrenergic stimulation of renin release in
vitro. W. Aoi and M. H. Weinberger, Department of Medicine and
SCOR-Hypertension, Indiana University School of Medicine,
Indianapolis, Indiana. Catecholamines have been shown to stim-
ulate renin release in vivo. To examine whether this is a direct
effect, renin release was studied in isolated rat kidney slices by a
sensitive and specific technique whereby each slice served as its
own control. Stability of renin release through successive control
incubations permitted this experimental design. Renin release was
quantitated by radioimmunoassay of angiotensin I generated
after incubation of the media with exogenous renin substrate.
The effect of epinephrine (E) and norepinephrine (NE), 1.5 X
10 9M, on renin release was examined before and after addition
of propranolol (PRO), 2 X 10M and phentolamine (PHEN),
9 X 104M, to the slice media. The results are tabulated below
as % change from control SD. Each experiment utilized four
kidney slices.
Without blockade PRO PHEN
E 216 32 108 18 235 81
NE 244±67 126±40 212±65
These observations demonstrate significant stimulation of renin
release by E and NE (P 0.01 and 0.05, respectively) at
concentrations which might be observed in plasma. Addition of
PRO prevented this stimulation while PHEN did not. These
data provide evidence for a direct effect of E and NE on
stimulation of renin release by isolated rat kidney slices which
appears to be mediated by f3-adrenergic receptors.
Application of single needle technique (SNT) to maintenance
hemodialysis (HD) of children. Billy S. Arant, Jr. and Shane Roy
III, Department of Pediatrics, University of Tennessee, Center
for Health Sciences, Memphis, Tennessee. Arteriovenous (AV)
fistula is the preferred route of access to circulation in children
undergoing HD. Technical difficulties are encountered frequently
in surgical construction of fistulas from small vessels, and if the
fistula develops it is often of inadequate length to accommodate
two needles (DNT). Efficacy of HD with SNT has been reported
to compare favorably with DNT; dialysance (D) is related
directly to blood flow rate (Qb) and inversely to recirculation
(R). The suggestion has been made that R can be minimized by
reducing the length of tubing (L) between the needle and
venous clamp and by prolonging the venous return time (VRT).
Since less than ideal Qb is often obtained in children, D and VRT
may be altered, and since L may hinder monitoring of body
weight, SNT may result in an inefficient HD. This study was
undertaken to determine dialyzer efficiency with SNT and the
effect of independently varying Qb, VRT and L. EX-P, EX-20
and EX-21 coils with pediatric blood lines were evaluated. D of
blood urea nitrogen (BUN) and of creatinine were similar to
values expected from reported dialyzer characteristics. D was
related directly to Qb but was unaffected between VRT of
1.0 to 1.5 or at L between 25 and 60 cm. Similar evaluations of
EX-23 coils and Cordis HFAK with standard blood lines revealed
an increase in D of creatinine of 11.9 and 16.5%, respectively,
when VRT was increased from 1.0 to 1.5; however, varying L
from 35 to 60 cm had no appreciable effect on dialyzer
efficiency. It is our impression that SNT provides suitable
modification of HD methods adaptable to the peculiar needs of
small patients and that no advantage is provided by DNT using
the pediatric equipment tested.
Characteristic findings in segmental renal hypoplasia as a
cause of hypertension. Billy S. Arant, Jr., Shane Roy III and
arilo Sotelo-Avila, Department of Pediatrics, University of
Tennessee, Center for Health Sciences, Memphis, Tennessee.
Hypertension during childhood occurs infrequently, but when
recognized its cause is usually discernible. Segmental renal
hypoplasia represents either embryonic agenesis or segmental
atrophy of either or both developing kidneys and is a cause of
hypertension often confused with renal hypoplasia-dysplasia
and/or pyelonephritis. An 11-yr-old girl had a typical presentation
when noted incidentally to have a systemic blood pressure of
240/196 mm Hg, mild proteinuria, reduced renal function,
normal excretory values for catecholamines and aldosterone and
normal plasma values for renin. Radiological evidence was in-
creased lobulation of bilaterally small kidneys with patent renal
arteries of corresponding sizes with areas of normal cortical
height in juxtaposition to circumferential grooves. Calyces were
located towards the peripheries of the kidneys and no vesico-
ureteral reflux was demonstrated. Biopsy of one area of cortical
indentation revealed an aglomerular segment of renal cortex with-
out inflammation, sharply demarcated from adjacent normal
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tissue and separated from the calyceal lumen by a thin band of
fibrotic tissue—accounting for the characteristic radiological
appearance of an indentation of the cortical surface with an
overlying dilated calyx at the periphery of the renal shadow.
The renal lesion described by Ask-Upmark as a cause of hyper-
tension has characteristic radiological findings which distinguish
it from pyelonephritis and confirm the diagnosis suggested by a
typical clinical presentation in children.
Apparent filtration pressure disequilibrium and filtration
coefficient in the rat kidney. William I. Arendshorst and Carl W.
Gottschalk, Department of Physiology, University of North
Carolina, Chapel Hill, North Carolina. Glomerular permeability
and pressures determining filtration were evaluated in adult male
Wistar rats during nondiuretic conditions using micropuncture
techniques. Proximal intratubular hydrostatic pressure (PITP)
and single nephron stop-flow pressure (SFP) were measured in six
rats using a servo-nutting device. Glomerular capillary pressure
averaged 46.8 3.3 (SD) mm Hg, assuming that it equalled the
sum of SFP (34.7 3.0 mm Hg) and systemic plasma oncotic
pressure (12.2 0.6 mm Hg). Mean PuP was 11.7 1.8 mm
Hg. Efferent effective filtration pressure, estimated from kidney
filtration (0.37), averaged 12.6 3.9 mm Hg, a value statistically
greater than zero. Consequently, glomerular filtration pressure
equilibrium did not appear to be achieved at the efferent end of
the glomerular capillary in these expenments. Mean kidney and
single nephron glomerular filtration rate (GFR) were 0.95
0.22 ml/min and 26.8 3.8 nl/min in six additional rats under
similar experimental conditions. From these observations the
filtration coefficient, Kf, is calculated to be 0.025 ni/sec. mm
Hg per glomerulus, an apparent value three to four times lower
than that reported by other investigators in mutant-Wistar rats
possessing superficial glomeruli.
Hyponatremia (Na) in man and experimental animals:
Correlation with brain water and electrolytes. A. I. Arieff, F.
Llach and S. G. Massry, Departments of Medicine, Cedars-
Sinai Medical Center, Wadsworth Veterans Administration Hos
pital and UCLA School of Medicine, Los Angeles, California.
Neurological abnormalities occur with Na. To clarify the
pathogenesis of these symptoms, a two-year prospective study
was done in 66 INa patients (serum [SI Na 98 to 128
mEq/liter), and in rabbits with 4Na for either two hours, three
to four days or two to three weeks. In 28 asymptomatic patients,
SNa was 122 * 1 mEq/liter (* SE). Rabbits with three to four
days of similar 4Na were also asymptomatic, but they had cerebral
edema, with an 8% increase in brain H20 and no change in brain
Na, K or Cl. All 11 patients with acute (<15 hr) Na (SNa =
114 2 mEq/liter) were obtunded; 3 had seizures, 3 coma, and
4 died. All eight rabbits with acute (two to three hours) INs had
seizures and coma, with brain H20 16% above normal and no
change in brain Na, K or CL Twenty-seven patients with chronic
(2 to 20 days) .Na (SNa 115 1 mEq/liter) had lethargy; 4
were comatose and S had seizures. All six rabbits with two to
three weeks of 4-Na (SNa = 99 * 3 mEq/liter) were lethargic and
weak. Brain H20 content was 8% above normal and brain
osmolality and electrolytes were 16 to 45% below normal. The
data show that acute 4-Na is associated with acute brain edema,
which probably underlies the neurological manifestations. In
chronic 4-Na, brain H20 is increased, with a loss of brain electro-
lytes, which lowers brain osmolality and reduces the osmotic
gradiant to blood, so that the rise in brain H20 is less than that in
acute 4-Na; this adaptation may explain the lower incidence of
neurologic manifestations. Thus, in a large group of patients
with 4-Na, neurological manifestations can generally be correlated
with brain H20 or electrolyte changes or both and may also be
dependent on the duration of 4-Na.
Glucose and 11C03 reabsorption in dogs with edema due to
aorta-cava fistula. J. A. L. Arruda, C. Westenfelder, R. Lockwood
and N. A. Kurtzman, University of illinois, Chicago, illinois.
Previous studies have suggested that proximal reabsorption (R)
is normal in chronically edematous dogs. Glucose (G) and HCO3
R are closely linked to Na R; thus, G and HCO3 were used as
markers of proximal tubular R in dogs with aorta-cava fistula
(A-V dogs). All animals developed edema or ascites or both.
Weight increased from 15.9 .49 to 18.7 .84 kg (P < 0.001);
hematocrit decreased from 42.4 1.72 to 33.1 2.10% (P <
0.001); GFR, RPF and Na excretion decreased significantly.
Mean BP decreased insignificantly. G R in six A-V dogs was
3.69 0.30 mg/mI GFR; and after 10% body wt expansion with
saline (ECVE), it decreased to 3.01 0.28 mg/mt (P < 0.02). In
six sham (S) dogs G R decreased from 2.87 .17 to 1.60 .23
mg/mt after ECVE (P < 0.001). G R was significantly higher in
A-V dogs than inS dogs during control and after ECVE. Fractional
(F) Na excretion increased from 0.1 * 0.03 to 0.9 0.26% (P <
0.02) in A-V dogs and from 2.4 .5 to 21.6 1.24% in S dogs
(P < 0.001). HCO3 R in six A-V dogs was 28.8 1.1 in control
and 25.7 0.9 mEq/liter GFR after ECVE (P < 0.01). In six S
dogs it decreased from 23.8 0.6 to 19.1 1.6 after ECVE
(P < 0.05). It was significantly higher in A-V dogs than in S dogs
in control and after ECVE. FC1 increased from 0.4 .13 to
3.6 1.19% (NS)and from 2.7 1.0 to 24.8 * 4.55% (P <0.001)
in A-V and S dogs, respectively. These data demonstrate that in
A-V dogs G and HCO3 R are set higher than in S dogs. ECVE
depresses G and HCO3 R but this depression is much less striking
in A-V dogs. Our results suggest that proximal R is enhanced in
chronically edematous dogs and/or that distal G and HCO3 R
occurs at a rate much greater than previously thought.
Creatinine production in chronic renal failure: The relation-
ship between total body potassium and creatinine excretion. S.
Asad, S. H. Cohn and .1. Letteri, Departments of Medicine,
Nassau County Medical Center, East Meadow, New York, and
Brookhaven National Laboratories, Upton, New York. Under
steady state conditions, creatinine (Cr) production is dependent
on muscle mass and the biosynthesis of Cr from muscle creatine.
Decreased Cr production in chronic renal failure (CRF) may
reflect decreased muscle mass or inhibited biosynthesis of Cr.
Total body potassium (TB K) estimates muscle mass and Cr
excretion reflects Cr production under steady state conditions.
Cr production was estimated from the relationship of TB K and Cr
excretion in eight patients (pts.) with CRF and eight pts. with
normal renal function on a constant diet for 10 to 15 days on a
metabolic ward. TB K was measured by a whole body counter.
Mean Cr excretion was lower in CRF (1155 341 mg/24 hr)
than in normal subjects (1484 235 mg/24 hr, P < 0.025). TB
K in CRF was not different from normal. TB K correlated with
Cr excretion in normal (r = 0.91) and in CRF (r 0.83) pts. The
Cr excretion/TB K ratio was lower in CRF (11.37 mg/24 hr/g of
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TB K than in normal pts (13.20 mgf 24 hug of TB K, P < 0.05).
These observations indicate that 1) Cr excretion is related to lean
body mass in normal and CFR pts.; 2) decreased Cr excretion in
CRF with normal TB K suggests inhibition of Cr biosynthesis
from muscle creatine or alternate metabolic utilization of Cr.
Proximal tubular function during chronic sodium (Na)
expansion and depletion as assessed by chronic repuncture
micropuncture in dogs. R. Brewer Auld, P. B. Reid and J. H.
Kim, Department of Medicine, Daihousie University, Halifax,
Nova Scotia, Canada. To assess whether observed acute changes
in nephron function reflect chronic adjustments, repuncture
micropuncture was modified to permit repuncture of proximal
tubules at <14 days. When urinary Na excretion (UNaV) became
stabilized on a diet containing 5 mEq Na/kg/day, under general
anesthesia the left kidney (LK) was exposed for clearance and
micropuncture sample collection. Puncture sites were identified
in relation to latex markers, and LK returned to its normal site.
Controls (five dogs): surgical fluid loss was replaced and previous
diet reinstituted. At repeat study in 5 to 14 days, tubule fluid/
plasma inulin (TF/Pin) = 1.42 0.02 (SE) compared with
1.44 0.03 initially (N = 32), LK filtration rate (GFR) and
UN8V were unchanged. Na expansion group (five dogs): dietary
Na was increased to 15 mEq/kg/day and fludrocortisone (F) was
given between experiments. Proximal TF/Pin (N = 35) fell from
1.45 0.03 to 1.37 0.03 (NS); UNaV rose from 22 5 to
43 10 iEq/min, and LK GFR from 23 3 to 27 5 mI/min.
Na depletion group (four dogs): furosemide-induced Na depletion
after initial micropuncture was followed by low-Na diet (0.6
mEq/kg/day) plus F. IF/Pin (N = 25) increased from 1.43
0.03 to 1.61 0.05 (P < 0.001); LK GFR was unchanged and
UNaV fell to 3.4 1 iEq/min. We conclude that a) adjustment
of proximal reabsorption contributes to Na conservation during
chronic depletion, and b) chronic volume expansion is associated
with minimal depression of proximal Na reabsorption.
Antigenic similarities between canine and chicken glomerular
basement membrane (GBM). P. S. Avasthi and R. E. Anderson
(Intro, by E. L. Klinger, Jr.), Veterans Administration Hospital,
Albuquerque, New Mexico. GBM from several species exhibit
antigenic similarities, and cross-reactivity of anti-GBM antibody
among different groups of mammals has been reported. The
purpose of this study is to determine if antibody raised to
canine GBM cross-reacts with avian GBM. Eleven chickens were
immunized by nine bi-monthly subcutaneous injections of 50 mg
of purified dog GBM in complete Freund's adjuvant (CFA). Two
chickens were similarly given GBM-free dog kidney homogenate
(0.5 ml) mixed with an equal volume of CFA (group II). Three
noninjected chickens served as control (group III). At 18 weeks
all chickens were killed. In group I, nine of the ten chickens
showed focal glomerular necrosis and adhesions between the tuft
and Bowman's capsule and/or focal GBM thickening. Renal
morphology was normal in all chickens of groups H and Ill.
Immunofluorescent evaluation demonstrated the adherence of
chicken immunoglobulins (Ig) along the GBM in a fine linear
pattern in eight out of the nine chickens examined from Group I.
Group II also had Ig, but in an irregular ("lumpy-bumpy")
distribution along the GBM and in the mesangial area. No Ig was
demonstrable in the glomeruli of group III. Ig was eluted from the
chicken kidneys of group I and shown to fix to normal chicken
GBM and also to dog GBM in vitro. Ig from group IL did not fix
to normal chicken or dog GBM. On the basis of these results, it
is concluded that canine and avian GBM share antigenic
determinants.
Incidence of pancreatitis in terminal renal failure. Morrel M.
Avram, Michael lancu, Amado Gan, Zdzislaw A. Zabski and See
N. Lee, Division of Nephrology, Long Island College Hospital,
Brooklyn, New York. Rigid histological criteria were applied to
establish degree of pancreatic involvement in 21 autopsied
patients from a population of 147 uremics with terminal renal
failure maintained by dialysis or transplantation (four months to
ten years) and 60 autopsy controls. The incidence of moderate
pancreatic disease was 23.8% and severe pancreatic disease 33%,
for an overall incidence of 56.8% in the uremic population vs.
11.6% of moderate disease in the control group. A corollary
study showed parathormone level to be elevated in 8 of 12
living uremic patients with a range of 710 to 998 pg/ml; mean,
854 pg/ml (normal range, 200 to 400 pg). Concomitant biopsy
with immunofluorescent studies of kidney and pancreas showed
presence of 1gM in vessels of both organs and the presence of
complement (C3) in the vessels of the kidney. Two patients on
long-term hemodialysis had infection in the tall of the pancreas.
The results suggest high prevalence of pancreatic disease in
uremia, with hyperparathyroidism, an immune mechanism and
inflammation as possible contributory factors.
Rat kidney slice ammoniagenesis in the presence of control
and acidotic plasma. K. Baird and H. G. Preuss, Georgetown
University, Washington, D. C. Metabolism of glutamine (Gm) by
kidneys provides the excreted ammonia (NH3). Various fuels
compete with Gm for oxidation, e.g., lactate infusion does not
alter Q02 but decreases Gm utilization and ammoniagenesis. In
alkalosis, lactate displaces a good deal of Gm as a renal fuel.
Therefore, alterations in the concentration of circulating fuels by
displacing Gm could control ammoniagenesis. Attempting to
determine whether the above played a role in NH3 adaptation to
acidosis, we incubated kidney slices from control (C) and acidotic
(A) rats with plasma obtained from C and A rats following
acute (2 and 4 hr) and persistent acid challenge (24 and 120 hi).
Plasma from rats made acidotic for various periods of time
compared to plasma from C rats did not stimulate ammoniagenesis
Acid P1 Cont Pt Acid P1
2hr 23.8 1.0 26.5 1.3 26.5 0.8 30.0± 1.1
4hr 22.7 1.0 23.7 1.4 27.5 1.2 27.5 0.8
24 hr 19.8 1.2 20.3 0.8 32.2 0.9* 32.1 1.2*
120 hr
Average
19.0 1.4
÷ SEM
19.8 2.1
*p < 0.01 co
37.0 3.2*
mpared o con
35.0 1.1*
trol slices
from C and A slices; however, slices from rats undergoing
persistent acidosis produced more NH3 in A or C plasma than
C slices. Slices incubated in 0.6 mM Gm produced near equal
amounts of NH3 when the lactate concentration in the medium
was 0.6, 1.2, or 2.4 mM. These results suggest that renal en-
hancement to ammoniagenesis by acidosis is an intracellular
Duration
acid Cont Pt
Cont slices Acid slices
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event and that changes in the extracellular concentrations of
substrates presented to the kidneys would have to play a lesser
role.
Micropuncture study of renal sodium retention in chronic
bile duct obstruction. Norman Bank and Hagop S. Aynedjian,
Department of Medicine, Montefiore Hospital, Bronx, New York.
Studies were carried out to determine the mechanism of renal
Na retention in chronic bile duct obstruction. Ten to 14 days
after bile duct ligation, rats showed positive Na balance and
ascites. Renal blood flow, glomerular filtration rate (GFR)
and filtration faction (FF) were not significantly different than
in normal control rats. Likewise, single nephron filtration rate
(SNGFR) was the same as in control rats (30.7 vs. 29.0 nl/min).
Sodium reabsorption, however, was markedly increased in the
proximal convoluted tubule (end proximal TF/P1, 3.96 0.11
vs. 2.69 0.07; P < 0.001). Single nephron filtration fraction
(SNFF), calculated from efferent arteriolar and arterial hema-
tocrits, was significantly elevated, as was efferent arteriolar pro-
tein concentration (10.65 0.26 vs. 7.83 0.15 g/100 ml;
P < 0.001). Blood flow to individual surface nephrons (SNBF)
was 91.8 7.8 nI/mm in the bile duct ligated rats and
135.5 5.1 nl/min in the controls (P <0.001). The data suggest
that Na retention is due to enhanced reabsorption by surface
nephrons only, rather than by all nephrons. The mechanism
appears to be vasoconstriction of cortical efferent arterioles and
consequent increased peritubular colloid oncotic pressure. We
believe this is the first demonstration that elevated colloid oncotic
pressure may be responsible for chronic sodium retention.
Effect of aminonueleoside on GFR, TmPAH and intrarenal
blood flow. R. 0. Banks, A. J. Pesce, B. S. Ooi, R. Bramlage and
V. E. Pollak, University of Cincinnati Medical Center, Cincinnati,
Ohio. Renal hemodynamic studies on rats with aminonucleoside
(AMN)-induced nephrotic syndrome are scanty. In control
200-g pentobarbital anesthetized rats and in rats injected i.v.
with 10 mg of AMN/100 g of body wt, the following studies
were done: GFR, measured with 3H inulin or as exogenous
creatinine clearance; TmPAH; and intrarenal blood flow dis-
tribution, following injection into the thoracic aorta of
100,000 169Yb-labelled microspheres (dosage = 15s). Rats were
studied prior to AMN administration and on days 4, 5, 6 and 14
after AMN. Results were as follows:
Day mg/day
0 0.1 100 100
4 16 77 97
5 190 57 44a
6 287 31 39a
14 273a 37a 35
ap< 0.001.
Intrarenal blood flow distribution was the same in control and
experimental rats, suggesting that the decrease in GFR was
uniform throughout the cortex. The results indicate that AMN
does not affect tubular function directly, as there was virtually
equivalent reduction in GFR and TmPAH. This fmding is con-
sistent with the intact nephron hypothesis.
The effect of angiotensin II on glycerol-induced acute renal
failure. R. L. Baranowski, J. Dach, N. A. Kurtzman and L.
Gutierrez, University of Illinois, Chicago, Illinois. The renin-
angiotensin system has been considered to play a role in the
pathogenesis of acute renal failure (ARF). Increased renal
arteriolar tone secondary to intrarenal generation of angiotensin
II (All) may be of primary importance. Therefore, infusion of
All might be expected to aggravate the ARF produced by
glycerol whereas an angiotensin I-converting enzyme inhibitor
(CE!) might have an opposite effect. This study was undertaken
to examine the response of dehydrated and nondehydrated
glycerol-treated rats (8 mI/kg) to i.v. infused angiotensin II
amide (0.4 ng/100 g/min, a dose known to produce intrarenal
vasoconstriction) and i.v. injected CEI (100 pg/100 g). Blood
urea nitrogen concentration (BUN) from dehydrated rats given
All (88.6 7.7 SEM) or CE! (122.8 7.8) was not different
from saline-infused controls (102.3 10.1) at 24 hr. However,
All-treated animals had a significantly lower BUN than the CE!
animals at 24 hr (P < 0.05). Nondehydrated rats given All had a
significantly lower BUN than saline controls at 24 hr (37.6 3.2
vs. 53.8 6.8; P < 0.05) and 48 hr (39.7 4.1 vs. 65.0 8.4;
P < 0.02). BUN from those given CEL, although not significantly
different, was slightly higher than saline controls. The BUN of
All-treated animals was significantly lower than the CE! at 24 hr
(37.6 3.2 vs. 65.9 15.5;P < 0.02) and 48 hr (39.7 4.1 vs.
86.4 34.5; P < 0.05). These data demonstrate that a subpressor
dose of AlL does not aggravate the ARF produced by glycerol
and suggest that it may even ameliorate it. This study provides
no additional support for the role of ALL in the pathogenesis
of ARF.
2,3-Diphosphoglycerate after renal transplantation: Dissocia-
tion from hypophosphatemia. Catnilo G. Barcenas, Pedro Paez,
Kosaku Uyeda, Paul C. Peters and Alan R. Hull, Veterans
Administration Hospital, Methodist Hospital and University of
Texas Southwestern Medical School, Dallas, Texas. Hyperphos-
phatemia has been implicated as an important cause of the
increase in the levels of red blood cell (RBC) 2,3-diphosphogly-
cerate (DPG) and adenosine triphosphate (ATP) in uremia. Hypo-
phosphatemia has been associated with marked decreases in RBC
2,3-DPG. We studied six patients immediately after renal trans-
plantation (RT). RBC 2,3-DPG levels were measured enzymati-
caily; Hct, Hgb, serum P04 and Cr, and blood pH by standard
techniques. Serum Cr and P04 fell dramatically during the first
week after RT. RBC 2,3-DPG did not change significantly.
Cr,
mg/lOOm!
10 3.5 1.9 1.4 1.3 1.2 1.3 2.8
3
P04,
mg/lOO ml
5.4
2a
3.7
1
1.8
0.4
1.27
0.3
1.1
0.3
1.2
0.3
1.5
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.7a
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No correlation was found between RBC 2,3-DPG levels and
serum P04 (r = 0.22, P = NS). A significant correlation was
found for changes in arterial blood pH: increases in pH
corresponded to increases in 2,3-DPG (r= 0.53,P< 0.001). Con-
clusion: RBC 2,3-DPG levels are not dependent on serum P04
after RT. The persistently elevated 2,3-DPG level might be
secondary to changing arterial blood pH after RT.
3'-S' Cyclic AMP plasma levels in hemodialysis patients.
M. M. Bartleson, T. Basu and A. R. Lavender, Hines Veterans
Administration Hospital, Hines, Illinois. Cyclic AMP may in-
fluence a number of metabolic disorders which occur in chronic
hemodialysis patients. These include glucose intolerance platelet
dysfunction and multiple endocrinopathies. Since cAMP normally
is excreted by the kidneys, elevated plasma levels were predicted
in renal failure patients. Plasma cAMP levels were estimated by
protein binding displacement of tritiated cAMP in 10 normal
subjects and 16 dialysis patients. Pre- and postdialysis levels, and
dialysis clearances were measured. Mean normal plasma level was
4 pmoles/ml. Predialysis levels were 18 to 46 pmoles/ml; post-
dialysis levels were 9 to 23 pmoles/ml. A high correlation (r =
0.91)existed between plasma creatinine and cAMP in all subjects.
Dialysis clearance for cAMP was 29 7 ml/min. Volume of dir-
tribution, estimated from clearance and rate of change of plasma
concentration, approximated extracellular volume. The data
demonstrate the plasma cAMP levels are-increased five- to ten-
fold in hemodialysis patients. Dialysis reduced but did not
normalize cAMP levels. These studies do not define the role of
cAMP in metabolic disorders of renal failure, but chronic
elevation of this metabolically active substance might be respon-
sible for at least some of the multiple disorders in renal failure.
Simultaneous determination of body fluid volumes. J. H.
Bauer, L. R. Willis, R. Whang and C. E. Grim, Department of
Medicine, Indiana University Medical Center, Indianapolis,
Indiana. Simultaneous determinations of body fluid volumes
have not been practical due to difficulties in separating gamma
from beta emitters, extracting 504 and 3H from tissue fluid
and using more than one beta emitter. Methods were developed
to determine simultaneously plasma volume (PV) via 125R1SA,
red blood cell volume (RCV) via 51Cr, extracellular fluid volume
(ECF) via SO4 and total body water (TBW) via 3H. PV and
RCV were determined by standard dual-tracer technique. ECF
and TBW were determined by a similar dilution technique.
SO4 and 3H samples were prepared for counting by separating
plasma from red blood cells to remove 1 and precipitating
protein with 10% trichloroacetic acid to remove '25RISA.
5SO4 and 3H samples were then counted together in a liquid
scintillation spectrometer. 3H counts were determined by sub-
tracting crossover counts contributed by higher energy 35S04.
The calculation of crossover counts from 3SO4 is easily obtained
by preparing SO4 standards to approximate the same count
rate as achieved in the samples. Repeat volumes (A and B) were
determined in seven anesthetized dogs, one week apart. Results
expressed as mean (mi/kg), or difference (a), SE were as
follows:
Wt,kg PV RCV ECF TBW
A 17.6 * 1.2 53.9 4.0 38.3 4.6 197 t 8 519 17
B 18.0 1.2 54.8 3.1 34.3 4.3 206 11 565 13
0.4 0.2 0.9 2.3 —4.0 2.7 9 4 46 26
The differences were not statistically significant. These studies
validate the reproducibility of the method. The simplicity of it
should allow clinical application to volume-related disorders.
Response of plasma renin (PRA) and aldosterone (PA) to
changes of sodium (Na) intake in pregnant women. William H.
Bay, Jay H. Stein and Thomas F. Ferris, Department of Medicine,
Ohio State University, Columbus, Ohio. Pregnancy is associated
with an increased GFR and serum progesterone concentration.
It has been suggested that both of these factors may cause renal
salt wasting leading to the increased PRA and PA noted in
pregnancy. To evaluate this hypothesis PRA and PA were
measured in eight third trimester pregnant women during
different Na intakes. PRA and PA were significantly higher in
pregnant women, 1730 ng/100 ml/hr and 76 ng/100 ml, respec-
tively, compared to 356 ng/100 ml/hr and 7.6 ng/100 ml in
controls (P < 0.005 for both). After three days on a 10-mEq Na
diet, the mean urinary Na excretion (UNaV) fell to 31 mEq/24 hr
in pregnant women, not significantly different from mean
UNaV of 22 mEq/24 hr in controls. PRA increased to 4570
ng/100 mi/hr and PA to 404 ng/100 ml in pregnant women
compared to 811 ng/100 ml/hr and 11 ngf 100 ml in controls
(P < 0.005 for both). After eight days on a 10-mEq Na intake,
pregnant women reduced mean UNaV to 12 mEq/24 hr, with
no change in GFR. On a 300-mEq Na intake for three days,
pregnant women and controls had a similar weight gain. However,
the decrease in PRA and PA on the high Na diet was markedly
greater in controls: PRA, 500 vs. 100 ng/100 ml/hr in pregnant
and control subjects, respectively (P < 0.001), and PA, 43 vs. 5
ng/100 ml (P < 0.001). These studies indicate that pregnant
women conserve and excrete Na normally and escape from high
Na intake despite the persistence of elevated PRA and PA.
Constancy of energy cost of sodium transport in individual
toad bladders. R. Beauwens and Q. Al-Awqati, Department of
Medicine, University of Iowa, Iowa City, Iowa. Previous studies
have shown that the relationship between Na transport (1Na) and
CO2 production (Jco2) in the toad bladder is linear when Na
changes spontaneously. The ratio dJNa/dJCO2 was similar in
paired halves of the same bladders but there was no unique
value for bladders of different toads. The present study was under-
taken specifically to test dJNa/dJCO2 before and after addition
of agents that affect Na at different sites in the epithelium.
Toad bladders were mounted in Ussing chambers. N3 was
measured as the short-circuit current and conductometric-
ally. Both 1Na and Jco2 were measured simultaneously and
continuously in the same bladder before and after addition of
the test agent. Results were as follows:
dJNa/dJcO2
Control Experimental 1 SEM N
Ouabain 8.26 8.71 0.45 1.44 7
Vasopressin 9.01 9.51 0.50 0.24 7
Amioride 21.62 25.96 4.34 2.30 3
Insulin 13.52 16.26 2.74 2.30 5
Hypotonicity 19.44 19.47 0.03 0.90 5
The CO2 production in the absence of Na transport was not
affected by these agents, except by insulin which increased it.
22A Abstracts
Changing Na by altering either the activity of the Na "pump" ci
the passive entry step at the mucosal border of the epitheium
did not affect the relationship between Na and 02 in the
individual bladders. The basis for this constancy remains to be
determined.
Effect of paratbyroid hormone (Fill) and cyclic AMP
(cAMP) on purified carbonic anhydrase (CA) in rat renal
cortex (RC). N. Beck, K. S. Kim and B. B. Davis, Department
of Medicine, Veterans Administration Hospital, University of
Pittsburgh, Pittsburgh, Pennsylvania. It has been demonstrated
that PTH and cAMP inhibit CA in the homogenates of RC, and
postulated that the phosphatunc and bicarbonaturic effects of
PTII are mediated through the inhibition of CA by PTH-depen-
dent cAMP in RC. This hypothesis was further investigated in a
partially purified preparation of CA in rat RC, using an indicator
titration method. In purified CA preparations which do not
retain adenylate cyclase, PTH had no measurable effect: 1.28
0.04 U in control vs. 1.22 0.02 in the group incubated for
20 min with PTH, 10 U/ml, P> 0.05. However, cAMP inhibited
CA in a dose-inhibition fashion at the range of 50 to 400 MM
cAMP: from 1.28 0.04 U in the control to 0.12 0.02 by
400 MM cAMP, P < 0.01. In order to inhibit CA, CAMP required
incubation, 1.22 0.02 U in the group without incubation;
incubation at 37 C, 1.21 * 0.06 in the group incubated for two
minutes at 0°C rather than 37°C; and Mg, 1.21 0.04 in the
group incubated for two minutes at 37°C without Mg1; as
compared to 0.19 0.04 in the group incubated with 400 MM
cAMP and 1.6 mM Mg at 37°C for two minutes. 51-AMP, a
derivative of cAMP without its biological effect, had no measur-
able effect on CA: 1.29 0.02 with 5'-AMP vs. 1.28 0.04 in
the controls. These fmdings further suggest that PTH inhibits
CA of RC indeed through cAMP. The findings that, in order to
inhibit CA, cAMP requires incubation, at 37°C and Mg further
suggest that the inhibitory effect of cAMP on CA is through the
biological effect of cAMP.
Renal localization of transport ATPase: Light microscope
and electronprobe observations. Reinier Beeuwkes and Seymour
Rosen, Departments of Physiology and Pathology, Harvard
Medical School and Department of Pathology, Beth Israel
Hospital, Boston, Massachusetts. A recent method (Guth and
Albers, / Histochem Cytochem 22:320, 1974) for histochemical
demonstration of transport ATPase utilizes a K-dependent,
ouabain-sensitive p-nitrophenylphosphatase (PNPPa5e) whose
catalytic site is closely allied with that of K-dependent, ouabain-
sensitive ATPase. Dunethylsulfoxide selectively activates this
PNPPase at a pH optimum of 9.0 while supressing nonspecific
phosphatases. For light microscopy the product phosphate is
subsequently bound to Co which is visualized as the sulfide.
Kidneys of man, rabbit and rat show highest activity in ascending
thick limb and distal tubule. This activity is supressed by K
deletion from the incubation medium, and by 5 X 10 to
iO— M ouabain, concentrations which correlate with the
relative sensitivity of transport ATPase in these species. Elec-
tronprobe microanalysis permitted quantitation of P, Co and S
in identified tubule segments at each stage of the reaction.
P-analysis immediately after incubation provides a direct measure
of enzyme activity. Immersion in Co solution stabilized the P,
which was largely displaced by exposure to NH4S. This com-
bined histochemical-electronprobe technique is the first sequen-
tial elemental analysis of a histochemical method. It provides a
simple quantitative cytological localization of transport ATPase
by direct measurement of product P without further chemical
treatment.
Albumin permeability times surface area product (PS) of
renal peritubular capillaries. D. R. Bell, I. L. Atkins and G. G.
Pinter, Department of Physiology, School of Medicine, University
of Maryland, Baltimore, Maryland. The permeability times sur-
face area product for the renal peritubular capillaries to albumin
was estimated in dogs. Two approaches were utilized: a)
Renkin's formula [PS = L' R/l-r. Physiologist 7:13, 19641 and
b) a phenomenological equation: PS =MIC . 1/i based on the
central volume theorem. The latter formula is valid providing that
one of the foliowing assumptions holds: 1) there is no albumin
reflux from the interstitium into the capillaries or 2) if albumin
reflux occurs, the specific activity vs. time relationship in the
refluxing fraction is the same as that of albumin leaving the
interstitium through the lymph. These assumptions axe different
from those implicit in Renkin's formula. In previous studies in
our laboratory on nonhydrated dogs, the following values were
obtained: L (total renal lymph flow) = 0.3 ml/min/100 g of
kidney wt, R (lymph/plasma albumin concentration ratio) = 0.5,
M/C (the cortical extravascular albumin distribution space) =
7.0 ml/100 g of kidney wt, and t (mean transit time of albumin
from plasma to lymph) = 24.5 mm. By substituting these figures
into the respective formulas, a PS value of the order of
50 X io— ml/sec/100 g of tissue is obtained by both equations.
This value is indicative of a relatively high permeability of the
peritubular capillary wall to albumin.
Abnormal morphine binding to plasma proteins in renal and
liver failure. William Bennett, George Olsen and George Porter,
Division of Nephrology and Pharmacology, University of Oregon
Medical School, Portland, Oregon. Patients with uremia or
hepatic dysfunction or both may have prolonged and more
intense pharmacologic effects from the usual clinical doses of
morphine. The interaction of morphine (N-methyl-14C) with
plasma proteins was studied by equilibrium dialysis at 37°C and
pH 7.4 in normal subjects and patients with acute renal failure
(ARF), chronic renal failure (CRF), jaundice with normal renal
function (J) and combined hepatorenal failure (HRF). Using a
widerangeofmorphineconcentrations,2 X 108 to 3 X 105M,
protein binding is independent of drug concentration but varies
inversely with total protein and albumin in all groups. Binding
to plasma in the patient groups and normals is tabulated
below:
Group N Morphine bound, % P
Normal 5 35.1 1.8
Renal failure 31 30.5 3.8 0.01
CRF 29 31.9 3.3 0.025
HRF 2 30.1
Liver failure 5 21.7 4.3 0.005
J 2 25.0
HRF 3 19.6 1.2
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Morphine binding in uremic patients did not correlate with
creatinine clearance, presence of diseased kidneys, dialysis or
concurrent medications. Binding in a single patient unproved to
the normal range with successful transplantation. It is con-
cluded that patients with uremia, jaundice and/or hypoal-
bummemia, particularly in combination, are sensitive to usual
clinical doses of morphine, at least in part because of decreased
binding to plasma proteins.
K+, metabolic substrates and renal organic anion transport.
W. 0. Berndt, Department of Pharmacology and Toxicology,
University of Mississippi Medical Center, Jackson, Mississippi.
The role of K+ in the transport of organic anions is unclear. Also,
the effects of acetate and lactate are poorly understood. In the
present study, using renal slices, the effects of K+, Na+ and
substrates on the transport of para-aminohippurate (PAH) and
other substances were investigated in two species. In experiments
where osmolality was maintained by a reduction in Na+ concen-
tration when K was elevated, bromsulfophthalein (BSP) uptake
by renal cortex slices of the rabbit was unaffected by changing
K (0 -÷ 40 mM). With chlorphenol red (CPR) the uptake was
increased about 60%; with phenolsulfophthalein (PSP), about
120%; and with PAH, about 220% over the same concen-
tration range. As Na+ was decreased, a 50% reduction in CPR
uptake was noted, but no effect was seen on BSP. K+ in low
concentrations enhanced PAH uptake by rat renal cortex slices
only if lactate was present in the bathing medium. With acetate,
only modest effects were noted up to 10 mM K'. With 40 mM K
and acetate, a marked stimulation of uptake was noted. With
rabbit tissue, acetate was more effective than lactate in per-
mitting K stimulation of PAH uptake. C' 4-acetate or C 4-lactate
penetration into renal cortex slices was unaffected by K+.
The role of o and p receptors on the effects of catecholamines
on the isolated perfused rat kidney. Anatole Besarab, Patricio
Silva, Lewis Landsberg and Franklin H. Epstein. Thorndike
Memorial Laboratory and Department of Medicine, Harvard
Medical School, Beth Israel Hospital, Boston, Massachusetts.
We have previously shown that norepinephrine decreases both
fractional sodium excretion and urinary osmolality by about
50% in the isolated perfused rat kidney, both effects being
blocked by p antagonists. In the present series of experiments,
we have explored this question further. Epinephrine produces a
similar effect, decreasing fractional sodium excretion by 50%
and U/P Osm by 35% (0.8 0.04 to 0.52 0.04).Phenylephrine,
a pure a agonist, caused a decrease of 29% in fractional sodium
excretion and a very slight decrease in U/P Osm (1.07 0.94 to
0.82 0.06). Isoproterenol, a pure p agonist, caused a similar
reduction in sodium excretion and a more marked decrease in
U/P Osm (0.94 0.03 to 0.58 0.04). The simultaneous addition
of phenylephrine and isoproterenol resulted in an additive effect,
inducing a 33% decrease in fractional sodium excretion and 62%
reduction in U/P Osm. Addition of antidiuretic hormone (ADH)
after any of these hormones reversed the diluting effect but did
not change the hormonal effect on sodium reabsorption. These
studies show that catecholamines stimulate sodium reabsorption
and the formation of free water by the isolated perfused rat
kidney. The former effect is produced by both a and 13 agents
but the action on urinary dilution appears to be mediated
chiefly through p receptors.
Correlation of cytomegalovirus (CMV) infection and anti-
body response with renal malfunction in transplant recipients.
R. F. Betts, R. B. Freeman, R. G. Douglas and R. C. Pabico.
Department of Medicine, University of Rochester, Rochester,
New York. Thirty-one renal transplant (TX) patients were
studied for one to three years after TX for evidence of renal
malfunction; shedding of CMV in anterior oral secretion, urine
and blood; and for CMV complement fixing antibody (CFAb).
Sixteen had either acute malfunction within 14 days after TX
with return to sustained good function or continuous good
function for up to three years (group I). Fifteen patients had
malfunction 22 to 270 days after TX (group II). CMV was
isolated in 7 of 16 in group I and in 14 of 15 in group II
(P < 0.01). Of the virus shedders, viremia occurred in 2 of 7 in
group I compared to 13 of 14 in group II (P < 0.01). In 78%
of group II patients, CMV infection preceded evidence of renal
failure. Group II patients could be subcategorized according to
the pattern of renal malfunction: A) abrupt change in function,
reversed with steroids but followed by chronic malfunction
(N = 8), and B) slowly progressive renal insufficiency following
viremia (N = 5). Mean pre-TX CFAb titer (1/log2) was 1.13 in
pattern A and 5.0 in pattern B (P < 0.05). Following viremia,
mean CFAb rise was 7.6 in pattern A and 2.4 in pattern B
(P < 0.05). In at least five of eight pattern A patients, the CFAb
rise coincided or just preceded the onset of renal malfunction.
CMV infection usually preceded renal malfunction that occurred
beyond the 14th day after TX. The time and severity of
malfunction correlated with changes in CMV CFAb titer. Renal
malfunction after the 14th day after TX was rare in patients
free of CMV viremia.
Evaluation of epsilon aminocaproic acid (EACA) therapy in
prolonged hematuria of sicklemia patients. W. D. Black, S. R.
Acchiardo and F. E. Hatch, University of Tennessee, Memphis,
Tennessee. Hematuria is a common clinical presentation in
patients with sicklemia and may be life-threatening in its severity.
We reviewed 51 episodes of hematuria occurring in 44 patients
during a ten-year period. Three patients had sickle cell disease
(SS), 7 had SC hemoglobin and 27 had sickle cell trait. Seven
patients were identified only by a positive sickle cell preparation.
At the time of the hematuria, the highest recorded blood urea
nitrogen (BUN) and serum creatinine concentrations were 20
and 1.6 mg/100 ml, respectively. Prior to therapy, a urological
evaluation was performed during 48 of the 51 episodes, and in
16, evidence of ureteral or calyceal obstruction due to blood
clots was present. The hematuria subsided spontaneously in 26
episodes (5.1 4.2 days). EACA was used in 23 episodes. The
hematuria ceased in all patients treated with EACA. Ten episodes
of hematuria had persisted more than 10 (13 to 120) days;
following institution of EACA therapy in these ten, hematuria
subsided in 2.8 1.6 days. Follow-up studies in 8 of the 16
patients with urinary tract obstruction cleared during EACA
therapy. No adverse effects from EACA were encountered in
any patient. These data suggest that 1) obstruction of the urinary
tract from blood clots is common in the hematuria of sicklemia;
2) EACA is an effective, safe means to arrest this hematuna when
spontaneous cessation does not occur; and 3) since the course of
hematuna in these patients is usually self-limited, EACA therapy
should probably be reserved for situations in which hematuria
is otherwise uncontrollable.
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Filtration response to increased ureteral pressure. R. C.
Blantz and B. J. Tucker, University of California and Veterans
Administration Hospital, San Diego, California. Elevation of
ureteral pressure to 20 mm Hg (UO) is the minimum pressure
which results in a detectable reduction in nephron filtration rate
(sngfr) in both hydropenic (H) and plasma expanded (2.5%
body wt) (PVE) Munich-Wistar rats. Factors affecting sngfr were
examined before and after U0 with direct measurements of
pressures, flows and microproteins. In H (N = 6) and PVE
(N = 8), each rat was examined in control and after UO, with
UO alternating as the initial state. In control PVE afferent
arteriolar resistance (AR) was 39% lower and nephron plasma
flow (rpt) 101% higher than in H control. With UO, sngfr fell
21% in H (P <0.01) and 14% in PVE (P < 0.02). AR and rpf
remained constant after UO as did systemic oncotic pressure.
Tubular pressure (nt) rose from 15.6 0.5 to 26.9 0.5 mm Hg
after UO in H. Glomerular capillary hydrostatic pressure (PG)
measured with a servo-nulling device rose 6.2 2.5 mm Hg
(P < 0.02) in H. In PVE Pt rose from 18.2 0.7 to 24.9 0.3
mm Hg (P < 0.001) but G remained constant after UO.
Therefore, the hydrostatic pressure gradient (AP = G—t)
fell 3.5 2.4 mm Hg in H and 7.6 2.0 in PVE (P < 0.001).
The increase in G in H rats was associated with an increase in
efferent vascular resistance beyond the efferent arteriole. 1)
Sngfr falls with UO entirely as a result of reduced P. 2) The
rpf and AR remained constant with increased P and did not
contribute to either maintenance or reduction in sngfr. 3) P
rose in H with UO and partially compensated for the greater
rise in Pt. 4) Filtration pressure equilibrium was maintained in
H rats after UO and the reduced filtration fraction was due
totally to decreased P.
Oxidative metabolism of renal cortex in uremia. J. Blondin,
W. E. Rutherford, and S. Klahr, Washington University School of
Medicine, St. Louis, Missouri. Oxidative metabolism of the
kidney in uremia has not been characterized. Oxidation of
glucose (Glu) and glutamine (Git) and 02 consumption were
measured in renal cortex of normal (N) and uremic (U) rats.
Uremia was produced two weeks prior to study by 5/6 nephrec-
tomy. Cortical slices of fasted animals were incubated without
substrate depletion in a 10 mM Tris buffer, pH 7.4, in a
respirometer (Gilson); and 02 consumption and 14cO2 produc-
tion were measured with U14C Glu or U14C Git as substrates
present alone or together.
Substrate oxidized
___________
M moles/g of dry wt/hr
N U
U14CGIu 11.8 16.6 34.4 22.9
U14CGIt 13.6 18.1 47.9 46.4
Glu and Git 15.2 17.7
U14C Glu 32.1 20.9
u'C Glt 38.0 46.7
°2 consumption in cortical slices from U rats was significantly
greater (P < 0.02) with either substrate alone or in combination
despite no significant increases in substrate utilization. In fact,
glucose oxidation was decreased (P < 0.02) and glutamine
utilization was unchanged. The increased 02 consumption is
clearly not attributable to changes in Glu or Glt oxidation and
indicates an altered renal metabolism in uremia.
Adaptation of intestinal absorption of radiocalcium to en-
hanced dietary CA intake in uremia. M. J. Blumenkrantz, A. £
Brickman, S. G. Massry and I. W. Coburn, Department of
Medicine, Veterans Administration Wadsworth Hospital Center
and UCLA School of Medicine, Los Angeles, California. Calcium
absorption normally varies inversely with prior dietary calcium
intake; such modulation is thought to be mediated via metabolic
conversion of vitamin D to its active form. Fractional absorption
of calcium is low in chronic renal failure (CRF) despite low
dietary Ca intake, and presumably is due to reduced availability
of 1,25 dihydroxy-vitamin D3. The present study was undertaken
to evaluate the adaptation of radiocalcium absorption by patients
with CRF to variations in the dietary calcium intake. Studies
were carried out in ten men with stable chronic renal failure;
mean age was 54 yr; creatinine clearance, 18.7 3.2 mI/mm
(SE), and the usual dietary calcium intake was 460 101 mg/day.
Radiocalcium absorption was measured employing the same
stable Ca carrier of 200 mg both before and six weeks after the
subjects received their usual diet plus 1000 mg of Ca supple-
ment/day as calcium glubionate (Neocalgiucon). The fraction of
47Ca absorbed averaged 0.25 .02 before calcium supplementa-
tion and decreased by 0.04 0.01 with the higher calcium intake
(P < 0.02). Fasting serum Ca and P were 9.5 0.18 and
3.9 0.38 mg/100 ml, respectively, before supplemental calcium
and were not altered. Thus, adaptation of intestinal Ca absorp-
tion can occur with varied Ca intakes in uremia. Such adaptation
may be due to a capability of the diseased kidney to modify its
production of 1,25 (OH)2D3 or the existence of another factor(s)
which controls Ca absorption in relation to needs.
Effect of histidine supplementation on the anemia of uremia.
M. Blumenkrantz, D. Shapiro, M. Swendseid and J. Kopple.
Medical and Research Services, Veterans Administration Wads-
worth Hospital Center, and Schools of Medicine and of Public
Health, UCLA, Los Angeles, California. The intake of histidine
(HIS) is essential for normal erythropoiesis in healthy and uremic
subjects. Recently it has been reported that supplemental HIS
increases the hematocrit value in dialysis (D) patients (pts).
Since this latter study was uncontrolled, we assessed the effects
of HIS supplementation in a double-blind red controlled manner.
Twenty-six D and 16 chronically uremic (CU) pts were randomly
assigned to a regimen of 4 g of HIS/day or placebo. Duration of
study was 18 6 SD weeks in D pts and 17 6 weeks in CU
pts. Protein, calorie and HIS intake from food was similar and
relatively high in the HIS and placebo groups. The D pts
receiving placebo were the only group to show a significant in-
crease in hemoglobin (Hb) (8.7 to 9.2 g of Hb/100 ml,
P <0.02). However, the mean change in Hb in the D pts receiving
HIS was similar (8.8 to 9.3 g of Hb/100 ml,P = NS). Serum iron
rose only in the D pts receiving HIS (P < 0.05) but this was
related to iron therapy. Reticulocyte counts did not change in
D or CU pts receiving HIS. The D pts receiving HIS were the
only group to show a significant rise in plasma HIS (66 to 88
smoles/liter, P < 0.05). Severe anemia, testosterone therapy and
low initial plasma HIS levels did not influence the response to
supplemental HIS. These results indicate that supplemental
HIS will not increase Hb levels in D or CU pts who are eating
Substrate
(N= 10)
Q 02
N U
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diets relatively high in protein and calories. Although it is
possible that Hb in pts ingesting inadequate diets may respond
to supplemental HIS, it is likely that improving dietary intake
may achieve similar results.
The purine nucleotide cycle: A new pathway for renal
ammonia production. Ronald 1'. Bogusky, L. M. Lowenstein and
J. M. Lowenstein, Departments of Medicine, Boston University
School of Medicine and Brandeis University, Boston, Massachu-
setts. A new pathway for NH3 production, the purine nucleotide
cycle, has been demonstrated in extracts of rat renal cortex. Am-
monia and fumarate are generated from aspartate using catalytic
amounts of inosine monophosphate (IMP), adenylosuccinate
(SAMP) and adenosine monophosphate (AMP):
H2O-
NH3
Aspartate
The specific activities of the three enzymes of the cycle were
determined to be 1.27 0.02 (SE) nmoles/mg of protein/mm
for SAMP synthetase; 1.38 0.16, for adenylosuccinase; and
14.9 1.1 for AMP deaminase (N = 14). Male rats fed 20
nmoles of NH4CI/kg of body wt for three days demonstrated a
three-fold increase in adenylosuccinase activity, to 4.06 0.59
nmoles/mg of protein/mm (N = 11), and a measured NH3 pro-
duction of 0.28 nmoles/mg of protein/mm during one turn of the
cycle. The renal extracts also metabolized a portion of IMP to
form hypoxanthine and uric acid. When uric acid production was
prevented by the addition of allopurinol and phosphoribosylpyro-
phosphate, NH3 formation was increased. The enzymatic activities
in the cycle can account for the renal production of 1 .1 mmoles
of NH3/day in a normal 300 g adult rat.
Dibutyryl cyclic AMP, isoproterenol, and acetylcholine effects
on sodium and potassium content of rat kidney cortex slices.
Timothy Patrick Bohan and M. Kathleen Carter, Department of
Pharmacology, Tulane Medical Center, New Orleans, Louisiana.
Dibutyryl cyclic AMP (db cAMP) and both muscarinic and
adrenergic agonists have been reported to cause a natriuresis
when infused into the kidney. Since these substances are
vasoactive agents, their natriuresis has been attributed to in-
creased renal blood flow. A direct effect on renal tubular cells
has also been suggested. Muscarinic agonists have been reported to
increase the Na+ content of kidney cortex slices. Rat kidney
cortex slices were incubated for 30 mm at 37°C in Krebs-Ringer
bicarbonate buffer. The flasks were gassed continuously with
95% 0215% CO2. There was a significant increase in the Na
content of the slices incubated with db cAMP, 105M, isopro-
terenol, 104M, and acetylcholine (ACH), 10—3M. While their
effect on Na was similar, ACH and db cAMP differed in their
effect on the K' content. ACH significantly reduced the K
content of the slices while db cAMP either did not change or in-
creased the K+ content.
Effects of furosemide on renal metabolism of lactate. Frank
Boineau, V. Frank King, Mark Goldgeier, William Strauss and
Sulamita B. Baruch, Department of Physiology, Cornell University
Medical College, New York City, New York. The effects of
furosemide on renal lactate metabolism and CO2 production
were studied in vivo on anesthetized dogs. All dogs were fed
NaHCO3 for four days prior to study because lactate is the
major single source of renal CO2 in alkalosis. Tracer amounts of
1'C-U-lactate were infused i.v. continuously. Samples of urine,
arterial blood and renal venous blood were collected during a
control ten-minute period (I) and during two consecutive ten-
minute periods (II and III). Furosemide, 1 mg/kg, was given as a
single Lv. bolus ten minutes before period II. Fluid losses during
diuresis were replaced with isotonic saline. The following results
were obtained. 1) Urine flow increased three-fold, fractional
excretion of sodium increased ten-fold, GFR decreased by 30%
at most and RBF remalned stable. 2) Total renal CO2 production
decreased markedly in period II and returned to control rates in
period III. 3) The rates of renal lactate extraction and conversion
to CO2 remained stable. 4) The %C02 derived from lactate in-
creased in period II and returned to control in period III. Three
tentative conclusions may be advanced about the effects of
furosemide. First, the observed temporary decrease in renal CO2
production suggests temporary decrease in renal energy produc-
tion. Second, the observed temporary increase in %CO2 from
lactate suggests simultaneous depression in renal utilization of
fuel(s) other than lactate. Third, renal lactate metabolism pro-
vides energy for cellular processes not affected by furosemide.
Isolated renal sarcoidosis. W. K. Bolton, N. 0. Atuk, C.
Rametta, B. C. Sturgill and B. H. Spargo. University of Virginia
School of Medicine, Charlottesville, Virginia, and University of
Chicago Pritzker School of Medicine, Chicago, illinois. A patient
presented with a six-month history of progressive renal failure.
Serum creatinine was 7.1 mg/100 ml; hematocrit, 24%; eosino-
phils, 6%; gamma-globulin, 1.3 g/100 ml; serum calcium ranged
from 10.1 to 11.0 mg/100 ml with a urine calcium excretion of
less than 200 mg/24 hr. An i.v. pyelogram revealed bilaterally de-
creased renal function. Skin tests for tuberculosis, trichophyton,
SK/SD and Candida were unreactive. All cultures were negative
or showed normal growth. A renal biopsy revealed numerous
noncaseating epithelial granulomas, foreign body multinucleated
giant cells and interstitial degeneration and fibrosis. Immuno-
fluorescent examination of the tissue demonstrated complement
in some vessel walls but was otherwise negative. Electron
microscopy did not reveal any deposits or microorganisms. Bone
marrow and lymph node biopsy specimens were unremarkable
and no lung pathology was present. No infectious pathogens,
toxic chemicals, neoplasias or immunologic deficits were identi-
fied. Prednisone therapy, 60 mg q.o.d., produced a marked
improvement with creatinine, 7.1 mg/100 ml diminishing to
1.3 mg/100 ml over a period of six months (creatinine clearance,
4.0 -+ 62 ml/min). No evidence of systemic sarcoidosis or local
sarcoid reaction could be identified in this patient. Nonetheless,
the kidney biopsy was consistent with granulomatous sarcoid
nephropathy and the dramatic response to steroid therapy pro-
vided additional evidence for the diagnosis of isolated renal
sarcoidosis. A search of the literature has revealed no similar
reports.
FumarateAMP
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Therapy of idiopathic nephrotic syndrome (INS) with
alternate day steroids. W. K. Bolton, N. 0. Atuk, B. C. Sturgill
and F. B. Westervelt, Jr., University of Virginia School of
Medicine, Charlottesville, Virginia. Eighty-six adult patients
(Pts) with INS (urine protein >3.0 g/24 hr), biopsied (Bx) at the
University of Virginia Hospital from 1962 to 1974 were treated
with prednisone (P), 60 to 120 mg q.o.d., and occasionally with
cyclophosphamide (C) or 6-mercaptopurine (6-MP). Therapy
(Rx) was continued with diminishing drug doses up to six years.
Biopsy specimens were categorized by light microscopy and with
electron and fluorescent studies when available as lipoid (L),
membranous (M) and membranoproliferative (MP). Pts with
systemic causes of the nephrotic syndrome were excluded.
Serial determinations of serum creatinine (cr) and total urine
protein (TUP) were made. Response to Rx was graded: 1) TUP
200 mg/24 hr; If) 3 g, > 50% reduction of TUP; II!) '3 g,
<50% reduction of TUP; IV) >3 g, >50% reduction of TUP;
and I') no response. Results are as follows:
Pts % I II III IV V
20L 23 65% 15% 5% — 15%
32M 37 22 22 9 9% 38
34MP 40 24 21 6 6 44
Stable or improved renal function (4cr) occurred in 95% L, 88%
M and 88% MP. Improvement occurred with M and MP only
after prolonged Rx (mean 12 months). Few complications
occurred. The mortality was 8% with an average age of 58 yr.
Follow-up on Pts ranged from 4 to 96 months. We conclude
that prolonged alternate day P therapy of INS C or 6-MP
results -in 1) diminished protein excretion, 2) maintenance of
good renal function and 3) decreased number of side effects
from therapy.
Shunt nephritis with Corynebacterium bovis (C.b.): Success-
ful therapy (Rx) with antibiotics. W. K. Bolton, M. A. Sande,
D. E. Normansell, B. C. Sturgill and F. B. Westervelt, Jr.,
University of Virginia School of Medicine, Charlottesville,
Virginia. A patient with a ventriculoatrial (VA) shunt presented
with acute nephritis (GN), nephrotic syndrome (TUP, pro-
teinuria 10 g/24 hr), 4C'H50, C 3 and C 4 levels, circulating
immune complexes and 4 creatinine clearance (Ccr, 41 ml/min).
Seven blood cultures grew C.b. A renal biopsy revealed
mesangiocapillary GN by light microscopy and thickened gb-
merular basement membranes (GBM) with areas of increased
granular density by electron microscopy. Fluorescent examina-
tion of the biopsy specimen demonstrated 2+ granular GBM
deposits of 1gM with trace C 3, C 4 and IgG. Rabbits
immunized with C.b. produced a line of partial identity in agar
with patient serum against a sonicate of C.b. Indirect staining
of the biopsy with the rabbit antiserum demonstrated 1+ granular
GBM deposits. KSCN microelution of sections prior to examina-
tion markedly diminished staining with antihuman antisera, but
did not affect staining with rabbit antiserum. Rx with i.v.
administered penicillin cleared the bacteremia while serum com-
plement levels t, TUP (4 g/24 hr) and Ccr t (70 ml/min). A
relapse occurred with 4 complement, tTUP (7 g/24 hr) and
lCcr. Blood cultures were again positive for C.b. Rx with
erythromycin and rifampin cleared the bacteremia and resulted
in a sustained improvement of all indexes (TUP4 to 0.18 g/24
hr). To our knowledge, this is the first association noted
between C.b. VA shunt infection and GN. These findings support
the potential role of C.b. as an etiological agent in human GN
and further define the immune complex nature of shunt
nephritis.
Distribution of renal cortical blood flow (CBF) in congestive
heart failure (CHF) with radioactive microspheres (MS). S.
Boon/arern, C. Westenfelder, J. A. L. Arruda, R. Lockwood and
N. A. Kurrzman, University of Illinois, Chicago, Illinois. Redis-
tribution of CBF to juxtamedullary nephrons has been postulated
to play an important role in the Na retention of CHF. In dogs
with aorta-cava fistula (AV dogs), MS were used to measure
total renal blood flow (TRBF) and distribution of CBF before
and after CHF. In eight AV dogs, edema or ascites or both
developed after a mean of 11 days. Weight gain was 3.7kg .6
SEM (P < 0.001); GFR decreased from 68.4 6.2 to 53.3 4.6
mI/mm (P < 0.01; TRBF, from 415 78.5 to 240 97.9 mI/mm
(P < 0.01); Na excretion, from 121 45.9 to 8.9 2.5 iEq/min
(P<0.05;hematocrit,from43.5 2.2 to 32.6 2.6%(P< 0.05);
and mean blood pressure, from 136 * 6.7 to 119 7.7 mm Hg
(NS). The cortex was divided in four equal sections, zones (Z)14,
going from outer to inner cortex, respectively. Fractional dis-
tribution of CBF before and after CHF was not significantly
different (Z1, from 40.2 4.0 to 41.1 2.1%; Z2, from
27.7 1.3 to 28.2 1.5%; Z3, from 20.2 1.7 to 18.5 1.0%;
and Z4, from 11.9 1.8 to 12.2 1.7%). In five additional AV
dogs, CBF distribution was studied before and during furosemide
administration (F) (10 mg/kg of body wt loading dose, 10 mg/kg
of body wt/hr maintenance). Z1 and Z4 decreased from
38.8 3.2 to 31.0 * 1.5% (P < 0.05) and from 15.0 2.3 to
13.5 1.9 (NS), respectively; Z2 and Z3 increased from
25.9 1.6 to 31.9 .6 (P < 0.05) and from 20.2 .9 to
23.6 .7 (NS), respectively. TRBF increased from 303 56 to
418 96 mI/mm (NS); Na excretion, from 22.1 6.7 to
1025.9 321 i.,Eq/mmn (P < 0.05). The data demonstrated in
AV dogs Na retention occurs without redistribution of CBF; F
produces a hemodynamic change identical to that reported in
normal dogs.
Effect of SO4 and HCO3 on Na reabsorption in the distal
nephron. J. Bosch, M. Goldstein, M. F. Levitt and 7'. Kahn, Mt.
Sinai School of Medicine, New York City, New York. Previous
studies suggested that volume expansion with NaNO3, as com-
pared to NaCI, depressed distal NaC1 reabsorption. Therefore,
distal transport was evaluated with NaCI, Na2SO4 and NaHCO3.
Isotonic NaCl, Na2SO4 or NaHCO3 was infused in dogs with
comparable glomerular filtration rate (GFR) until distal Cl
supply, reflected by Cl excretion, was adequate. Then ethacrynic
acid (50 mg) plus chlorothiazide (250 mg) were administered.
Since these agents primarily inhibit distal transport, the incre-
ments in Na and Cl excretion (aUNaV, UjV) were utilized as
indices of Na and Cl reabsorption in the distal nephron (DN).
Proximal nephron reabsorption (FN) filtered minus DN minus
excreted electrolyte.
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Filtered 5662 4889 5368 3459 6431 4208
PN 3227 2256 2215 1446 3591 2282
DN 1926 2094 1956 1869 2090 1771
Excreted 509 539 1197 146 751 234
Distal Na reabsorption with Na2SO4 and NaHCO3 attained
similar levels to that obtained with NaCI. Distal Cl transport
during Na2SO4 is comparable to NaC1 despite lower filtered Cl.
The higher Na excretion during Na2SO4 results from less Na and
Cl reabsorption in the proximal nephron. Conclusion: During
volume expansion with NaC1, Na2SO4 and NaHCO3, in contrast
to NaNO3, distal Na reabsorption reaches similar levels when
permeable anion supply is adequate.
Generation of metabolic alkalosis by furosemide without Na,
Cl or K depletion. /. Bosch, M. H. Goldstein, M. F. Levitt and
T. Kahn, Mt. Sinai School of Medicine, New York City, New
York. Furosemide (F)-induced metabolic alkalosis has been
related to Na, Cl and K depletion. Acute studies in this laboratory
suggested that the inability to reabsorb Cl within the distal
nephron may increase H excretion even in the absence of volume
depletion. Therefore, the possibility that F could induce and
maintain metabolic alkalosis without negative Na, Cl and K
balance was evaluated. I) Dogs weighing 20 kg and on a regular
diet received 40 mg F tid in their drinking water for five days.
A modest negative electrolyte balance with 0.5 kg weight loss
developed on the first day and subsequently the weight remained
stable. Plasma HCO3 concentration rose progressively from 20.2
to 26.5 mEq/liter. II) After recovery, F was administered as
above, but, to obviate electrolyte depletion, NaC1 and KC1 in
quantities equal to urinary losses were added to the diet through-
out the five day period. The animals remained in electrolyte
balance. Weight, hematocrit value and plasma albumin and
creatinine concentrations remained stable. Plasma Na, Cl, and K
averaged 161, 120 and 4.7 mEq/liter, respectively, in the con-
trol period and 162, 119 and 5.2 during F+ replacement. Plasma
HCO3 concentration increased progressively from 20.2 to 23.7
mEq/liter. Total H excretion (UTAV + UNH4V) for the five day
control period averaged 136 and 204 mEq for the five day period
of F+ replacement. Conclusions: 1) F may enhance H excretion
and generate metabolic alkalosis even in the absence of Na, Cl, or
K depletion. 2) These findings suggest that an agent that
chronically interferes with Cl reabsorption in the distal nephron
may result in enhanced Na for H exchange elsewhere in the
nephron in order to maintain Na balance.
Thymectomy and splenectomy in long-term (6 to 11 yr) renal
allograft recipients. William E. Braun, George Crile, Jr., Satoru
Nakamoto, R. A. Straffon, S. Deodhar and L. H. Banowsky,
Cleveland ainic Foundation, Cleveland, Ohio. From the first
renal transplantation done in this institution in January 1963
through those done in December 1967, thymectomy splen-
ectomy were done in 59 random patients. During this period 24
of4l recipients of living-related (LR) allografts had a thymectomy
splenectomy (TS) and 17 did not (No). Allografts functioned
> eight years in 6/18 (33% IR TS and 0/6 (0%) LR No; allo-
grafts functioned > six years in 7/24 LR TS (29%) and 2/17
(12%) LR No. During this same period, 43 of 126 cadaver allo-
grafts (CAD) were transplanted into recipients who had a
thymectomy splenectomy (TS). Aliografts in CAD TS function-
ed > eight years in 3 of 27 (11%) and > six years in 8/43 (19%),
but in CAD No only 3 of 53 (5.7%) functioned > eight years and
8 of 83 (10%) > six years. There was a significantly better
survival in the combined LR- and CAD-thymectomized recip-
ients (P < 0.001). No significant differences were found in
prednisone or azathioprine dosage, serum creatinine, proteinuna,
renal blood flow, histologic changes, T and B cell distribution,
PHA or MLC responses. However, the blocking effect in MLC of
thymectomized recipients' plasma was greater than that of
nonthymectomized recipients.
Familial proximal renal tubular acidosis with hyperexcretion
of uric acid. Luis G. Brenes, Jorge N. Brenes, Victor M.
Rodriguez and Mireya M. Hernandez, Hospital San Juan de Dios,
San Jose, Costa Rica. Twenty-four members in a family study
comprising three generations were studied for evidence of
proximal renal tubular acidosis (PRTA). Ten of them (four
males and six females), ranging in ages from 2 to 30 yr old,
fulfified the criteria of PRTA by having hyperchloremic acidosis,
urine pH below 5.0 and normal serum creatinine concentration.
All affected members have normal serum Na, K, Ca and P
concentrations and show no albumin, ketone bodies or reducing
substances in their urine. They are asymptomatic and have no
evidence of renal calculus or bony defects by X-ray studies. All
have a marked decrease in stature with the four children falling
more than 2 SD below the median for their age. Further studies
on five affected members reveal no hyperphosphaturia, hyper-
calciuria or aminoaciduria. Maximal urinary osmolality is above
900 mOsm/kg. Correction of their acidosis with NaHCO3 re-
quires more than 7 mmoles/kg/day. Ammonium chloride loading
induced normal rates of urinary acid excretion with decreased
NH4 in relation to titratable acid (TA). The ratio of NH4 to
TA was usually in the range of 0.7 to 1.2. Urinary uric acid
excretion during low purine diet was persistently over 600
mg/24 hr/i .73 m2, and serum uric acid concentration was normal
or slightly elevated. We consider these findings characteristic of
a genetic trait different from previously described cases of renal
tubular acidosis.
Comparison of 1,25-dihydroxy- and 1-hydroxy-vitamin D3 in
normal and uremic man. A. S. Brickman, G. S. Friedman, I. W.
Coburn, M. N. Mitra, S. G. Massry, W. H. Okamura and A. W.
Norman, Departments of Medicine, Veterans Administration
Wadsworth Hospital Center, and UCLA School of Medicine,
Los Angeles; and Departments of Biochemistry and Chemistry,
UC Riverside, California. io25-dihydroxycholecalciferol(1,25(OH)2D3) and its more easily synthesized analogue,
lo-hydroxycholecalciferol (1(OH)D3), are highly active in small
doses in normal (N) and uremic (CRF) man. Although the latter
will be more readily available, clinical trials are few with little
comparative observations in man. Eighty-seven short-term trials
were carried out in 32 N and 55 CRF with doses of 0.33 to 13
nmoles (0.14 to 5.4 zg)/day given orally for 7 to 15 days.
Intestinal absorption of 47Ca (IA-Ca), serum Ca and P were
measured before and during treatment. For 1,25(OH)2D3, 0.33
Naa
Na Cl
Na2SO4 NaHCO3
Na Cl Na Cl
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nmoles/day or greater consistently increased IA-Ca in N but
1.63 nmoles/day was necessary in CRF. In contrast, 6.5 nmoles/
day or more of l(OH)D3 was required to produce a significant
mean increase in IA-Ca in both N and CRF. However, two
patients had a defmite response to 1(OH)D3, 1.63 nmoles/day,
during metabolic balance studies. Serum Ca levels increased with
administration of the larger doses (1.63 to 13 ninoles/day) of both
compounds. After therapy with both was discontinued, effects
were generally gone within 7 to 14 days. Thus, 1 (OH)D3 is highly
active in N and CRF but is only one-half to one-fourth as potent
as 1,25(OH)2D3 during short-term administration. The possible
reasons for its lower potency include poorer intestinal absorption,
inefficient 25-hydroxylation to 1,25(OH)2D3, different affinity
for transport proteins and more rapid degradation.
Nephrectomy still justifiable in selected dialysis patients with
refractory hypertension. W. A. Briggs, I. Light, H. Yeager, S.
Teichman, D. 7'. Lowenthal and 7'. P. Gibson, Walter Reed Army
Medical Center, Washington, D. C. Good reasons to avoid
nephrectomy (Nx) in dialysis patients (pts) include adverse
effects on anemia vitamin D metabolism, middle molecule
clearance and fluid/electrolyte balance. To determine whether it
could be justified in selected pts with severe, poorly controlled
hypertension, the effect of Nx in ten such pts (Gp 1) was com-
pared with that in pts undergoing routine Nx before transplanta-
tion (Gp II). Nx resulted in both a clinically and statistically
significant reduction in BP in Gp I, permitting discontinuation
of all drugs.
mean pre-Nx BP mean post-Nx BP P
Gp I 139 7 100 10 <0.0005
Gp II 106 14 97 10 >0.05
More importantly, Nx in Gp I resulted in reversal of a "failure-
to-thrive" syndrome which compromised pre-Nx management.
Hematocnt (Hct) value fell in all pts after Nx, but transfusion
requirements were not increased. Of interest was that the fall in
Hct was significant in pts with pre-Nx Hct >20 but not in those
with pre-Nx Hct '20. Kidneys removed were small with ex-
tensive end-stage changes histologically. Until more potent
antihypertensive drugs are generally available, Nx remains the
only effective treatment for the few pts with truly severe re-
fractory hypertension.
Propranolol (P) dosage, serum p concentration ([P1), plasma
renin activity (PRA) and blood pressure (BP) control in hyper-
tensive dialysis patients. W. A. Briggs, D. 7'. Lowenthal, W.
Cirksena and 7'. P. Gibson, Department of Nephrology, Walter
Reed Army Medical Center and Division of Nephrology, George-
town University School of Medicine, Washington, D. C. An
attempt was made to correlate daily P dosage, predialysis [P]
and peripheral PRA and BP control in a large group of hyper-
tensive outpatients (pts) undergoing maintenance hemodialysis.
P was described and dosage modified by the attending physician
in accordance with severity and response of hypertension.
Despite repeated reinforcement of importance of treatment and
dosage schedule, a remarkable degree of noncompliance was
detected, manifested by [P1 = 0 in 25 determinations in 16 pts.
In those with a measurable [P], correlation between [P1 and
daily P dosage was poor. The anticipated negative correlation
between PRA and [P1 was not found. Nevertheless, in pts
prescribed P, PRA was significantly (P < 0.005) lower in pts
with a measurable [P1 than in those with [P1 0. BP control
and management were improved in most pts treated with P re-
gardless of PRA, manifested by a significant (P < 0.005) fall in
BP with dialysis and lower postdialysis BP in pts with measurable
[P1. In pts remaining hypertensive despite P, it may be that
renin-dependent hypertension evolved to salt and water depen-
dent hypertension.
On the nature of the acidifying defect observed after release
of ureteral obstruction. I. Buerkert, I. Walls, M. Purkerson and
S. Klahr, Washington University School of Medicine, St. Louis,
Missouri The present studies were designed to investigate whether
the acidification defect observed following release of obstruction
could be elicited in experimental animals, and if so, to try to
explore the mechanisms responsible for its pathogenesis. The
acidifying capacity of the control (CK) and experimental kidney
(EK) was studied in rats 3 hr after release of complete unilateral
ureteral ligation (UUL) of 24-hr duration. In seven rats, after
release of UUL, mean plasma bicarbonate concentration was
23.5 mEq/liter, and plasma pH, 7.45. Urine pH from the EK
was 7.47 and 6.01 from the CK. Net acid excretion averaged
0.97 0.14 zEq/min in the CK and —0.17 t 0.05 zEq/min in
the EK. Fractional bicarbonate excretion averaged 0.02% in the
CK and 3.2% in the EK. Bicarbonate titration studies performed
in four animals after release of UUL failed to demonstrate a
tubular maximum (Tm) for bicarbonate in either the EK or CK.
There was no evidence for an increased splay in the bicarbonate
titration curves. Urinary PCO2 values remained low after bi-
carbonate loading in the EK of rats subjected to release of UUL.
Micropuncture studies demonstrated increased bicarbonate re-
absorption after release of UUL along the accessible length of
surface nephrons of the EK. These results indicate that a renal
acidifying defect can be elicited in rats following release of
unilateral ureteral obstruction. It is suggested that the acidifying
defect is due to either decreased hydrogen ion secretion in the
collecting duct and late distal tubule of surface nephrons or, less
likely, to marked alterations in the reabsorption of bicarbonate
in juxtamedullary nephrons.
Chemical quantification of basement membrane in isolated
nondiabetic (ND) and diabetic (D) human glomeruli (G). Dennis
Butcher, LeRoy Klein, Oscar Sudilovsky and Max Miller (Intr.
by Robert Post), University Hospitals, Cleveland, Ohio. Previous
studies of diabetic renovascular lesions in the kidney have
measured morphologic changes by electron microscopy in
relatively few G. In the present study, 20,000 to 120,000 G
from each of ten ND and ten D age- and sex-matched subjects
were isolated and size-fractionated into five fractions by a
sieving method. Two samples from each subject were analyzed
for size, mass and hydroxyproline (HOPro) as an index of base-
ment membrane collagen. Forty % of the G in the samples was
isolated. G comprised 94% of the tissue elements present. D-G
were heavier (weighted mean SD = 499 198 ng) than ND-C
(232 51 ng). D-G diameter averaged 30% greater than ND-C.
D-G had greater HOPro mass than ND-G when expressed per
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G (21.9 10.5 vs. 7.1 1.5 ng) or per mg of dry wt (44.0 7.7
vs. 31.6 5.9 jig). Collagen comprised a greater percentage of
dry G mass in D than in ND (43 6 vs. 31 6%), thus quantify-
ing the selective increase of basement membrane which is out
of proportion to the other tissue components. These increases in
collagen as a percentage of G mass were greatest in the smallest
G. Increases in mass and HOPro values correlated with the
duration of diabetes mellitus. Our biochemical measurements of
the extent of the lesion in the kidneys strongly correlated
(r = 0.76) with a pathologist's review of hematoxylin-eosin-
stained section of the kidneys. These experiments quantify bio-
chemically the diabetic vascular lesion in large numbers of frac-
tionated renal G.
Intrarenal humoraf substances and hyperemic response to
ureteral obstruction. P. Cadnapaphornchai, G. A. Aisenbrey,
A. L. McCool, K. M. McDonald and R. LV. Schrier, Department
of Medicine, University of Colorado Medical Center, Denver,
Colorado. Ureteral obstruction is known to be associated with an
initial increase in renal blood flow (RBF) despite a profound fall
in glomerular filtration rate. In the present study the role of two
intrarenal hormones, namely renin and prostaglandin, in this
hyperemic response was investigated. In seven anesthetized dogs
an increase in ureteral pressure to 100 mm Hg was associated
with an increase in RBF from 413 to 465 mi/mm (P < 0.05).
This increase in RBF was associated with a rise in plasma renin
activity (PRA) from 6.1 to 10.3 ng/ml/hr (P < 0.05). The
infusion of an inhibitor of angiotensin II (1-sarcosine, 8-glycine
angiotensin II) did not abolish the hyperemic effect of ureteral
obstruction. However, the administration of an inhibitor of
prostaglandin synthetase, either indomethacin or meclofenamate,
did abolish this hyperemic effect in nine dogs as mean RBF de-
creased from 387 to 317 mi/mm (P < 0.005) with ureteral
obstruction. These inhibitors of prostaglandin synthesis also
abolished the effect of ureteral obstruction to increase PRA, as
the mean PRA before and after ureteral obstruction were
5,78 and 5.80 ng/ml/hr (F> 0.5), respectively. These results
therefore suggest that the increased RBF with ureteral obstruc-
tion is mediated by intrarenal prostaglandin release. The rise in
PRA with ureteral obstruction also appears to be related to a
release of prostaglandin, either by a direct effect or an indirect
effect on RBF.
Renal electrolyte: Exaggerated phosphaturic response to
volume expansion (YE) in patients with essential hypertension
(HBP). C. Chaimovitz, A. Spirer and 0. S. Better (introduced by
J. H. Holmes), Rambam Hospital, Abba Khoushi Medical School,
Haifa, Israel. The nature and tubular site of the exaggerated
natriuretic response to YE in HBP remain controversial. The
purpose of the present study was to evaluate tubular handling of
sodium in HBP utilizing urinary phosphate excretion as a
marker for proximal tubular reabsorptive capacity. Nine HBP
patients and nine normal control subjects (NC) were studied
during sustained water diuresis (Uosm below 70 mOsm) followed
by administration of 2.5 liters of isotonic saline i.v. at 15 mI/mm.
During the study orally administered water replaced urinary
losses. Free water clearance (CH2O/GFR), fractional excretion of
sodium (FeNa) and fractional excretion of phosphate (FePO4)
were determined at the end of the saline load. CH2O/GFR was
employed to express sodium reabsorption in the diluting segment
afld CH20 + CNa + K/GFR as an index of fractional delivery
of sodium to the distal nephron (DD).
GFR FeNa DD FePO4
HBP 115 18 7.1 2.8 25.4 6.2 27 8
NC 123±33 4.2±1.4 19.9±2.3 17±3
P value N5 <0.05 <0.05 <0.01
5Mean SD.
CH2O/GFR for given rates of distal delivery was equal in the
HBP and NC groups. Conclusions: a) The enhanced calculated
distal delivery and augmented phosphaturia suggest that a
decreased reabsorption of sodium in the proximal tubule is the
most likely explanation for the exaggerated natriuretic response
to YE in HBP. b) Sodium reabsorption at the diluting segment is
normal in HBP.
Long-term effects of 1-aipha-hydroxyvitamin D3 (1o-OH-D3)
on renal osteodystrophy in children. James C. M. Chan, Susan
B. Oldham, Michael F. Holick and Hector F. DeLuca, George
Washington University Children's Hospital National Medical Cen-
ter, Washington, D. C.; UCLA, Los Angeles, California; and Uni-
versity of Wisconsin, Madison, Wisconsin. la-OH-D3, the active
analog of 1,25 dihydroxy-vitamin D3, has recently been shown to
promote intestinal calcium absorption in uremic children given
over 6 to 15 days (Chan et al: PediatrRes 8:454, 1974). The pre-
sent study was designed to evaluate the long-term effects of la-
OH-D3 in the healing of renal osteodystrophy. Two children (12
and 15 yr old) on maintenance hemodialysis, received la-OH-D3
for 180 and 100 days, respectively. The dosage was progressively
increased from 1 to 3 ,g/day over this period of time. Serial
determinations of serum calcium, alkaline phosphatase (AP),
hydroxyproline (HP) and immunoreactive parathyroid hormone
(iPTH) and skeletal roentgenograms were performed before and
during the therapy. Radiological evidence for the' healing of renal
osteodystrophy began after 60 and 145 days of therapy at
dosages of 2 and 3 sg/day. Plasma AP and HP decreased con-
currently with bone healing in both patients. Plasma iPTH
decreased from 3900 to 2500 ng/ml coincidentally with serum
calcium elevation from 8.5 to 9.8 mg/l00 ml in one patient.
Due to a seizure disorder, Dilantin (200 mg/day) was administered
midway through the study to the other patient. Her plasma
calcium concentration then decreased from 10.2 to 8.3 mg/100 ml
with a concurrent increase of AP from 646 to 970 mU/mi. Thus,
small amounts of in-OH-f)3 promoted bone healing in renal
osteodystrophy. Dilantin therapy reversed some indices of the
bone healing, suggesting it has an unexplained effect on the
activity of the analog.
Measurement of nephron filtration rate (V0) and proximal
tubular sodium transport in the rabbit kidney. Arnold M.
Chonko, Richard W. Osgood, Thomas F. Ferris and I. H. Stein.
Department of Medicine, Ohio State University, Columbus,
Ohio. The technique of in vitro perfusion of isolated rabbit
nephron segments has been extensively utilized to examine
transepithelial transport properties. Since very few clearance
studies and no micropuncture data have been obtained in this
species, the relationship between the in vitro findings and
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transport characteristics in vitro have not been established. To
clarify this issue we have performed micropuncture studies in
eight male New Zealand white rabbits weighing 2 to 2.8 kg.
They were anesthetized with pentobarbital (35 mg/kg) and
tracheostomized but maintained without mechanical ventilation.
All animals had lissamine green transit times of 13 seconds or
less. In hydropenia, proximal tubular fluid-to-plasma inulin
ratio (TF/Pii10) averaged 1.86 .06 SEM (N = 36) and V0
was 20 1 ni/mm. Following saline loading in four animals
(5% of body wt over one hour), proximal TF/P inulin was
1.32 * 0.04 (N = 21) and V0 had increased to 31 2 ni/mm.
Whole kidney glomerular filtration rate (GFR) in the micro-
puncture kidney average 3.7 mI/mm in hydropenia and 4.7
mi/mm after saline. From these data and the length of the
proximal tubule accessible to micropuncture, it can be calculated
that the in vivo absorption rate in hydropenia was approximately
1.9 nI/mm/mm, a value quite close to the in vitro value of
1.3 ni/mm/mm. We conclude that 1) micropuncture studies in
the rabbit are technically feasible and 2) the in vivo and in vitro
measurements of proximal tubular sodium transport are quite
similar.
Dialyzer clearance measurements for commonly used drugs
and hemodialyzers. T. G. Christopher, R. E. Cutler, A. W. Forrey
and A. D. Blair, Department of Medicine, University of
Washington, Seattle, Washington. latrogenic disease from drug
toxicity is prompting more precise control of drug administra-
tion to patients. The use of pharmacokinetic techniques for
drug administration in dialysis patients requires the availability
of comparative data for drug clearances by the commonly used
dialyzers. In vitro laboratory tests of hemodialyzer clearances
for gentamicin, ethambutol, tobramycin, amikacin, procainamide,
flucytosine, creatinine and t69ytterbium DTPA were under-
taken. The study technique involved the use of double-re-
circulating reservoirs. Standard dialysate was used in both
blood and dialysate compartments. Blood flow rate equaled
200 mi/mm; dialysate flow rate, 460 mi/mm. Dialyzes studies
included standard Kiil, EX-03, UF II, and Dow model 4.
Results of dialyzes clearance values, in mi/mm, were as follows:
Dow Kiil EX-03 UF II
Gentamicin 24 24 30 29
Kanamycin 25 21 28 30
Amikacin 18 14 27
Tobramycin 27 18 27 32
Ethambutol 52 34 42 51
Procainamide 65 44 59 71
Flucytosine 113 55 85 92
Creatinine 106 60 90 97
t69Ytterbium DTPA 31 24 33 41
Good correlations have been seen with ethambutol, gentamicin
and flucytosine. The results for the other drugs need to be
confirmed in human studies. Nomograms have been prepared for
clinical use.
Stress polycythemia: Another risk factor in hypertension.
Steven G. Chrysant, Panayotls Adamopoulos, Walter H. Whit-
comb, Paul D. Stein, Gary K. Neller and Edward D. Frohlich,
Hypertension Division, University of Oklahoma Health Sciences
Center and Veterans Administration Hospital, Oklahoma City,
Oklahoma. Stress polycythemia (SP) is a disorder characterized
by high hematocrit (Hct) value, normal red cell mass (RCM),
contracted plasma volume (PV) and hypertension. Patients
suffering from this disorder are predisposed to vascular com-
plications. The pathophysiology of these complications has not
been adequately explained. Risk factors, besides hypertension,
such as blood viscosity, plasma renin activity (PRA), and serum
erythropoietin (SE) levels have not been considered in the past.
Ten patients with SP were evaluated prospectively. After three
days of controlled salt intake on the CRC of the hospital, the
PV, RCM, venous Hct, blood and plasma viscosities, PRA and
SE were determined. Then the blood pressure (BP) was rapidly
lowered to normotensive levels. After one week and one month
of normotension, the above studies were repeated. The PV in-
creased (P <0.05,P < 0.001) and the Hct decreased (P < 0.005,
P < 0.00 1) to within normal limits. The blood and plasma viscos-
ilies decreased after a month of treatment (P< 0.01, P < 0.01).
The PRA decreased while the SE varied widely and did not
change with treatment. We conclude that SP is a potentially
hazardous disorder associated with high BP, Hct, blood and plas-
ma viscosities and PRA. These changes are attributed to pressure
ultrafiltration and are reversible with BP reduction. Consequently,
the vascular complications could be prevented by adequate
antihypertensive treatment.
Cell-mediated immunity in patients with primary glomerulo-
pathies. Paul S. Clark, Roy E. Ritts, Jr. and James V. Donadio,
Jr., Mayo ainic and Foundation, Rochester, Minnesota. Cell-
mediated immune functions in 21 patients with a variety of
primary glomerulopathies were contrasted with similar studies
performed on 10 control subjects. In vitro lymphocyte reactivity
was determined by measuring lymphoblastic transformation on
days four and seven in response to the following nonspecific
mitogens: phytohemagglutinmn, pokeweed mitogen and con-
canavalin A. Antigenic stimulation was also performed utilizing
the following antigens in various concentrations: glomerular
basement membrane (GBM); collagenase; and A2/Aichi,
B/Massachusetts and B/Hong Kong inactivated influenza viruses.
Relative proportions of circulating T and B cells were determined
and standard skin testing was performed utilizing five antigens.
None of the patients was anergic and the skin test responses
were comparable to controls, Lymphocyte reactivity to GBM
occurred in 11 of' 17 patients. Six of 17 patients responded to
collagenase including 3 with membranoproliferative glomerulone-
phritis. Reactivity to influenza antigecs was comparable between
the control and patient populations. The proportion of
circulating T cells in the 21 patients was significantly reduced
with a mean of 51.4% sheep red blood cells (RBC)/iymphocyte
rosettes of' 3 vs. a mean of 68.0% in over 100 normal subjects.
Conversely, the proportion of B cells was increased with a mean
of 19.4% vs. the normal of 15.1%. Despite these alterations in
circulating lymphocyte populations, no functional impairment
of lymphoblastic transformation to nonspecific mitogens was
demonstrated.
Limited care, self dialysis: A low mortality treatment. Javier
L. Clemente, P. Sukhupunyaraksa and A. R. Lavender, Hines
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Veterans Administration Hospital, Hines, Illinois. The advantages
of home dialysis are widely recognized. Advantages of limited
care, self dialysis have received less attention. In January 1971,
one year after initiating a three-week self dialysis training course,
we opened a limited care, self dialysis facifity for patients unable
to undergo home dialysis. One technician staffs the six-bed unit
and assists with blood line hookups. Patients perform all other
procedural, monitoring and housekeeping tasks. This group's
mortality is lower than that of either home or assisted dialysis.
From January 1964 to June 1974, 288 unselected patients were
admitted for repetitive dialysis. Ages ranged from 21 to 68 yr
(mean, 46 yr). Cumulative survivals by the life table method
for one, two and three years were as follows:
Cumulative per cent survival
Group No 1st yr 2nd yr 3rd yr
All patients 288 80 61 49
Assisted 151 74 49 37
Self 137 90 76 64
Home 71 95 83 63
Home-limited care 41 96 77 72
Limited care 25 100 82 82
Limited care, self dialysis offers patient independence without
disruption of family life, permits self dialysis by any patient and
provides competent emergency support. We conclude that self
dialysis is preferable to assisted dialysis, and that limited care,
self dialysis is preferable to home dialysis.
Acute effects of 1,25(OLJ)2-vitamin D3 on calcium and
parathyroid status in normal man. .1. W. Coburn, A. S. Brickman,
F. Liach, K. Kurokawa, J. Canterbury, E. Riess and A. W.
Norman, Departments of Medicine, Veterans Administration
Wadsworth Hospital Center, Cedars-Sinai Medical Center, and
UCLA School of Medicine, Los Angeles; the University of
Miami, Miami, Florida; and the Department of Biochemistry,
UC Riverside, California. A complex feedback-control system
between parathyroid hormone (PTH), blood calcium and 1,25
(OH)2-vitamin D3 (1 ,25(OH)2D3), the hormonally active form
of vitamin D, has been proposed. It has been suggested that the
latter may even directly influence PTH secretion. To evaluate
this possibility, 2.74g of 1 ,25(OH)2D3 was given orally to eight
normal subjects; serum (S) levels of PTH, Ca and P and urinary
(U) Ca, P, and cyclic (C) AMP were measured at 30- to 60-mm
intervals for 12 hr and compared to values obtained at similar
times on the preceding day. In five of eight subjects, SCa in-
creased slightly after four to five hours, accompanied by a fall
in SPTH. In three subjects, SCa was unchanged and SPTH rose
slightly. For the entire group, UCa rose and UcAMP fell. SP and
UP were unchanged by treatment with 1 ,25(OH)2D3. Thus,
1,25(OH)2D3 can act in normal man within four to five hours
to elevate SCa and increase UCa, probably via increased intestin-
al Ca absorption. The fall in SPTH and UcAMP may be entirely
due to a slight increase in serum Ca. Variable actions in different
subjects may be due to different stores of vitamin D or
endogenous 1 ,25(OH)2D3. The lack of an effect of 1,25(OH)2D3
on SPTH in vitamin D-replete, normal man does not rule out
the possibility that such of an effect of 1,25(OH)2D3 on PTh
secretion may occur in D-deficient states.
Predicting creatinine clearance (Ccr) from serum creatinine
(Scr). D. Cockcroft and M. H. Gault, Departments of Medicine,
Queen Mary Veterans'Hospital, Montreal, Quebec and Memorial
University, St. John's, Newfoundland. A simple formula,
(140—age)(wtkg)Ccr = 72•S (mg/100 ml)' has been developed to predict
Ccr from Scr in adults. Derivation included the relationship
found between age and 24-hr creatinine excretion/kg in 249
patients aged 18 to 92 yr. Values for Ccr were predicted by this
formula and four other methods previously reported and the
results compared with the mean of two 24-hr Cer's measured in
236 patients selected because of similarity of the Cer's (r = 0.94).
Urine collections were made without special supervision. Best
results were obtained using our formula and the nomogram of
Siersbaek-Nielsen (Lancet 1:1133, 1971) which correlated closely
(r = 0.99). The correlation coefficients between predicted and
mean measured values for Ccr were 0.83 and 0.84 for these two
methods of prediction, compared with 0.77 for the correlation
between paired Ccr's from 505 randomly selected patients.
Ccr's predicted by our formula were within 35% of mean mea-
sured values in 95% of patients and within 20% in two-thirds of
the patients. A predicted Ccr for an adult can be on average as
accurate as a value obtained by measurement under ordinary
hospital ward conditions.
Low glutamic oxalacetic transaminase (SGOT) levels in
azotemiL G. A. Cohen, I. A. Goffinet, R. K. Donabedian, E.
Lerner and H. Q Conn, Veterans Administration Hospital,
West Haven, Connecticut and Yale University School of Medicine,
New Haven, Connecticut. Very low or absent SGOT levels have
been noted in many azotemic patients (Technicon SMA 12/60
340nm method). Review of 5000 consecutive determinations
yielded 331 low (<10 mU) values, which, on statistical analysis
confirmed this association (r —0.56, P < 0.001).
<3 116 103 44 93
3-6 78 77 38 45
7-9 137 28 88 30
Zero, or even "negative", SGOT was seen in azotemic undialyzed,
hemodialyzed and peritoneally dialyzed patients. Though SGOT
values were somewhat higher and no zero values were observed,
a similar correlation (r =
—0.25, P < 0.01) was seen in another
hospital using a different SGOT method (semiautomated, rate
measured Henry modification of Karmen). Exchange of blood
samples between the two institutions showed the higher levels of
SGOT to be due to difference in method rather than in patient
population. In nonazotemic patients' SGOT levels were identical.
In both institutions SGOT rose after hemodialysis (tS.lmU,
P < 0.05 and t8.6, P <0.01). In vitro addition of urea, or of
pyridoxal phosphate, did not affect the apparent SGOT value.
Addition of low SGOT azotemic sera to sera from normal
subjects resulted in proportionate intermediate values. Correct
interpretation of reported SGOT values in azotemic patients
requires the clinician to be aware of the association of low
SGOT, Determin- Mean BUN, Patients,
mU ations, N mg/100 ml N
%Azotemic
(BUN> 50%)
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SGOT with high BUN concentration. The phenomenon remains
unexplained but may be due at least in part to non-rate-depen-
dent enzymatic measurement methods.
The roles of lactate and glucose metabolism in supporting
specific renal functions of the isolated perfused rat kidney.
Julius /. Cohen, Young Johng Kook, Margaret C. Bignall and
Altamese J. Black, Department of Physiology, University of
Rochester Medical Center, Rochester, New York. In vivo (dog),
the renal oxidation rate of lactate is approximately twice that
of glucose. Does the oxidation of each of these substrates
support separate renal work functions? In the isolated perfused
rat kidney preparation, where the availability of exogenous
substrate can be regulated, we have determined the glomerular
filtration rate (GFR) and net Na+ reabsorptive rates (TNa+) in
the presence of [U14C] -D-glucose or [U14C1 L (+)-lactate.
The oxidation rate of each substrate was measured by timed
collection of C02. The perfusate was Krebs-Ringer-bicarbonate
with 6g/100 ml of bovine serum albumin (BSA), pH 7.35 to
7.48, 38°C, gassed with 95% 02-5% CO2. The albumin used had
been defatted and dialyzed. In the absence of any exogenous
substrate, mean GFR was 252 18 l g1 • mm—1 and
%T-Na = 43 2%. Addition of 10 mM lactate had no significant
effect on GFR but %T-Na increased to 80 2%. By contrast,
addition of 10 mM glucose raised GFR to 486 53
• mm—i, while %T-Na increased to 61 1%. Oxidation
rate of lactate was twice the oxidation rate of glucose on a
carbon-atom basis. Lactate metabolism is apparently coupled
principally to tubular reabsorption of Na+ while glucose
metabolism supports glomerular and tubular function.
Similarity of the dialysance of endogenous aryl acids and
O-iodohippurate (Ilippuran) in uremic man. J. B. Cohlmia, F. C.
Whittier and .1. .1. Grantham, University of Kansas Medical
Center, Kansas City, Kansas, and Veterans Administration
Hospital, Kansas City, Missouri Serum from chronically uremic
patients stimulates fluid secretion in isolated proximal straight
tubules in vitro (J Clin Invest 52:2441, 1973). There is evidence
to suggest that the secretory substance in serum is comprised of
aryl acids of the hippurate class. In the present study we
determined the hemodialysis characteristics of serum fluorescent
aryl acids (FI-Hipp), '311-Hippuran, creatinine and urea. Five
anuric patients received Hippuran i.v. 24 hr before dialysis.
The loss of Hippuran, Fl-Hipp, creatinine and urea from the
dialyzer was calculated from blood flow and change in arterial
and venous concentrations and was equal to that found in the
dialysate, supporting the validity of the methods. The per-
meability (cm/mm X 10—3), clearance (ml/min), and dialysance
(mI/mm) of Hippuran, FI-Hipp, creatinine and urea were
determined for each patient at a mean blood flow of 253 mI/mm.
Hippuran FI-Hipp Creatinine Urea
Permeability 5.6 8.5 16.1 25.5
Clearance 50 73 121 163
Dialysance 56 83 157 237
The serum ultrafiltratable fraction of FI-Hipp and Hippuran was
49 and 53%, respectively; urea and creatinine were 100% filtered.
We conclude that Fl-Hipp, the putative secretory material in
uremic serum, and Hippuran are removed similarly by hemo-
dialysis. FI-Hipp, a biologically active material with an effective
size in the middle molecule range, may be a better indicator for
the adequacy of dialysis than either urea or creatinine.
Changes in active erythrocyte sodium efflux in renal trans-
plant patients. C. H. Cole and R. Steinberg, McGill University,
Montreal, Canada. Patients with chronic renal failure have been
shown to have a decrease in Na-K-activated ouabain-sensitive
adenosine triphosphatase (ATPase) in their erythrocyte mem-
branes coupled with a decrease in the rate constant for active
Na efflux. Following correction of uremia by renal transplanta-
tion Na-K-ATPase increases to supranormal levels. In the present
study, erythrocyte Na transport was studied in ten patients who
had received renal ailografts 1 to 18 months prior to the time of
this study. All the patients had a normal creatinine concentra-
tion hemoglobin value over 10 g and no major electrolyte
abnormalities. The mean rate constant for total 22Na efflux
(the fraction of intracellular Na extruded per hour) in the
erythrocytes of the transplant patients was 0.49 0.04 compared
to 0.41 0.02 in a group of ten paired controls. Most of this
increase was attributable to an increase in the ouabain-sensitive
component of Na efflux. The mean rate constant for ouabain-
sensitive Na efflux in the ten patients was 0.35 0.03 compared
to 0.26 0.02 in the controls (P < 0.01). Nine of the ten
patients studied had an increase in this component of Na efflux.
The intracellular Na concentration was significantly decreased in
the transplant patients [5.2 0.4 mEq/liter of red blood cells
(RBC)/hr compared to 7.4 0.5 mEq/liter of RBC/hr in controls
(P < 0.01)1. Since total pump efflux (°MPNS) was not signifi-
cantly different in patients and controls, it can be concluded that
a new steady state was established in the erythrocyte character-
ized by an increase in the rate constant for active Na efflux and
a decrease in the concentration of Na within the erythrocyte.
Clinical evaluation of bilateral nephrectomy. James Con-
cannon, Patricia Lyons, Joel Chinitz, Kwan E. Kim, Gaddo
Onesti and Charles Swartz, Hahnemann Hospital, Philadelphia,
Pennsylvania. At a large outpatient dialysis center, 19 patients
(pts) who had bilateral nephrectomy (nx) were compared with
an unoperated age- and sex-matched control group. Three pts
had nx for uncontrollable hypertension and 16 in prep-
aration for transplantation. Three hundred pt months of the
control (a) group were compared with 150 months before
nx and 150 months after nx for the operated group.
Blood pressure (BP) averaged 150/80 c, 160/100 before
nx and 140/80 after nx. Hematocrit value averaged 20% c,
21% before nx and 17% after nx. Transfusion requirements were
0.01 U/pt/month before nx and c and 0.02 U/pt/month after nx.
Interdialysis weight gain averaged 1.8 kg for all three groups.
Intradialysis hypotensive episodes decreased 30% after nx in the
operated groups. Clinical indices of well-being were the same for
all three groups. As previously described. nx produces a de-
crease in BP which averaged 20 mm Hg. Nx also increased trans-
fusion requirement and decreased hematocrit. No change in
thirst mechanism could be detected after nx. Contrary to some
reports, clinical well-being and function was unchanged despite
removal of all residual renal function.
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A controUed evaluation of daily dialysis in posttraumatic
acute renal failure (ARF). J D. Conger, Department of Medicine,
Veterans Administration Hospital and University of Colorado,
Denver, Colorado. The mortality in posttraumatic ARF has been
50 to 80% due primarily to high complication rates. We have
evaluated the efficacy of daily dialysis to prevent complications
and improve survival. A prospective study was carried out on 18
similarly traumatized men who developed ARF during their
course of hospitalization. Eight patients (GR.A) were dialyzed
on a daily basis to maintain the blood urea nitrogen (BUN)
concentration < 70 mg/100 ml and creatinine concentration
< 5.0 mg/100 ml. Ten patients (Gr.B) were dialyzed for a
clinical indication only, i.e., pulmonary edema, hyperkalemia or
uremic encephalopathy, or when the BUN reached 150 mg/100
ml, or the creatinine, 10 mg/100 ml. Patients were matched as
closely as possible as to the type and extent of trauma. Catabolic
rates as measured by daily increments in BUN were similar for
the two groups. All dialyses were performed with identical
equipment by a single medical and nursing staff. The duration of
the study was nine months. Major sepsis occurred in 63% of
Gr.A, 80% of Gr.B; bleeding episodes were encountered in 36%
of Gr.A, 60% of Gr.B; seizures, in 13% of Gr.A and 20% of
Gr.B. Mean arterial pH was 7.38 0.06 in Gr.A and 7.27 0.08
in Gr.B, P < 0.005. Mortality was 36% for group A patients and
80% for group B patients. It is concluded from this study in
which other management variables and extent of injury were
similar, that daily dialysis in itself has a beneficial effect in
improving survival from posttraumatic ARF.
Separation of diurnal variation of plasma aldosterone and
cortisol by bilateral nephrectomy. C. Robert Cooke, Paul K.
Whelton, Michael A. Moore, Thrner Bledsoe and W. Gordon
Walker. The Johns Hopkins University School of Medicine,
Baltimore, Maryland. Previously published data have failed to
clarify the role of renin vs. that of adrenocorticotropic hormone
(ACTH) in the diurnal variation of plasma aldosterone (PA).
Also, it has been suggested that renin or angiotensin stimulation
of ACTH release may be a factor in the diurnal variation of both
PA and plasma cortisol (PC). To more definitively determine the
role of the renin-angiotensin system in these relationships, we
studied seven anephric subjects and four normal subjects during
24 hr of normal inhospital activities. Blood samples were
obtained every three hours for determination of plasma renin
activity (PRA), PA, PC, plasma sodium (PNa) and potassium
(PK). In normal subjects there was an early peak in PC (6:00
AM) and a more gradual rise and later peak in PA (12:00 noon);
lowest concentrations of both were between 9:00 PM and 3:00
AM. Changes in PRA were concordant with the changes in PA.
In anephric subjects, PC varied as in normal subjects but there was
no consistent change in PA. PA was closely correlated with
K (P < 0.001) and no PRA could be detected. These observa-
tions suggest that diurnal variation in PA requires an intact
renin-angiotensin system. Diurnal variation in PC occurs in the
absence of the kidneys as in normal individuals.
Effect of beta-adrenergic blockade on furosemide-induced
renin secretion in dogs. W. A. Corsin:, J. B. Hook and M. D.
Baiie, Departments of Human Development, Physiology and
Pharmacology, Michigan State University, East Lansing, Michigan.
Experiments were undertaken to further investigate control of
renin secretion (RS) in the anesthetized dog. Effects of furosemide
(F), which stimulates RS, were studied utilizing dogs with one
nonfiltering kidney (NFK) and one intact filtering kidney (FK).
Renal blood flow was measured in both kidneys simultaneously
using electromagnetic flow meters. Plasma renin activity was
determined using radioimmunoassay for angiotensin I. RS was
calculated for both kidneys during control periods, following
propranolol administration and following injection of F (5 mg/kg)
during g3-adrenergic blockade. Renal resistance was 2.5 times
less and RS 3 times greater in FK during control periods.
Following propranolol RS in both kidneys was proportionately
depressed. Propranolol caused no consistent change in renal
resistance or renal plasma flow in either kidney. The injection of
F resulted in an increase in RS by the FK but did not alter RS in
the NFK. During p-adrenergic blockade, F caused an increase in
both kidneys. The data further support the theory that RS is
controlled by at least two separate mechanisms: 1) a component
sensitive to p-adrenergic blockade and 2) a component requiring
the presence of filtration, i.e., the macula densa. It has been
shown previously in the NFK that RS is stimulated by F and
this effect is blocked by vasodilating drugs. It is concluded that
F stimulates renin secretion in the NFK by activating a barore-
ceptor. The vasodilatory action of F may be linked to a
13-adrenergic receptor.
Relationship between clearances of calcium (Cca) and
sodium (CNa): Effect of chiorothiazide (CTZ), parathyroid
hormone (PTH), and amiloride (AM). L. S. Costanzo and I. M.
Weiner, Department of Pharmacology, SUNY, Upstate Medical
Center, Syracuse, New York. The relationship between CC5 and
CNa in intact dogs was changed by the infusion of CTZ from
CCa = 0.69 CNa to Cca = 0.29 CN3. In the same dogs after
thyroparathyroidectomy (T-PTX), CTZ changed the relationship
from Cca = 0.84 CNa to CCa 0.39 CNa. The CTZ effect was
not different in the two parathyroid states. PTH administration
in T-PTX dogs changed the relationship from C = 0.84
CNa to CC5 = 0.64 CNa. PTH plus maximally effective doses of
CTZ had additive effects. In the presence of AM, 3 sg/ml of
plasma, CCa 0.58 CNa (significantly different from control).
During osmotic diuresis, AM reduced CCa/CNa to 50% of con-
trol in intact and T-PTX dogs. Infusion of AM into one
renal artery produced a largely ipsilateral effect. An
additional effect of CTZ could be seen in the presence of
maximally effective concentrations of AM and vice versa. We
conclude: 1) T-PTX does not influence the acute effect of CTZ;
2) PTH and CTZ have different mechanisms or sites of action;
3) the hypocalciuric action of AM is a direct renal effect
independent of PTH; and 4) CTZ and AM have different
mechanisms or sites of action.
Glomerular sialoprotein (GSP) and proteinuria (P) in auto-
logous immune-complex nephritis (AICN). W. G. Couser, M. M.
Stilmant and C. Derby, Department of Medicine, and the
Mallory Institute of Pathology, Boston University Medical Center,
Boston, Massachusetts. GSP at the site of the fine filtration
barrier may play a role in regulating permeability of the
glomerular capillary wall. Decreases in GSP apparently precede P
in some glomerular lesions. In AICN, an established model of
membranous nephropathy, immune deposits localize in proximity
to GSP, and heavily P rats have reduced histochemical staining
for GSP. The role of changes in GSP in increasing glomerular
permeability in AICN was studied in 20 Lewis rats immunized
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with renal tubular antigen (FXIa). At weekly intervals urine
protein excretion was measured; renal biopsy specimens were
studied by light (LM), fluorescence (FM) and electron (EM)
microscopy; and GSP was evaluated histochemicafly with Alcian
blue and colloidal iron stains. Granular deposits of IgG were
present by FM at three weeks in 90% of animals and at four
weeks in 100%. Deposits visible by EM first appeared coincident
with the deposition of C3 one week after IgG was detectable.
Heavy selective P (>50 mg/day) developed in 17/20 (85%)
animals three to six weeks after deposits were first seen by FM.
Although epithelial (EP) cell swelling and foot process fusion
were present by EM at the onset of heavy P, alterations in GSP
were not demonstrable until several weeks later. It is concluded
that 1) alterations in GSP apparently do not contribute to
increased glomerular permeability early in AICN, 2) P and EP
cell swelling can be present without detectable changes in GSP,
and 3) FM is more sensitive than EM in early detection of
immune deposits in AICN.
Glomerular dysfunction associated with aging in the rat.
W. G. Couser, M. M. Stilmant and L. M. Lowenstein. Department
of Medicine, and Mallory Institute of Pathology, Boston
University Medical Center, Boston, Massachusetts. The patho-
genesis of proteinuria (F) and glomerular sclerosis associated
with aging was studied in Sprague-Dawley rats at 3, 6, 12 and
24 months of age. Average urine protein excretions (mg/day)
were 7 4 (3 months), 16 5 (6 months), 50 14 (12 months)
and 140 50 (24 months). Serum creatinine and blood urea ni-
trogen (BUN) did not increase significantly. Histologically diffuse
mesangial (M) matrix increase was apparent at six months and
progressed markedly with age. Focal and segmental glomerular
sclerosis was most propinent at 24 months in P animals.
Colloidal iron staining for glomerular sialoprotein (GSP) was
significantly decreased in proteinuric old rats. Despite the
marked increase in glomerular basement membrane (GBM)
permeability, the M uptake of colloidal carbon at 24 months was
the same as or less than that in younger animals. By immuno-
fluorescence (IF) granular deposits of 1gM which eluted in acid
buffer were present in the M at three months, increased with
age and were most prominent in P animals. Small amounts of IgG,
IgA, C3 and fibrin were present only in sclerotic glomeruli. No
immune deposits were present by IF or electron microscopy
(EM) on the GBM although progressive GBM thickening was
apparent by EM. Circulating antibodies to renal or nuclear
antigens were absent. The age-related increase in GBM permea-
bility in the rat does not appear to be mediated by currently
defined immunopathogenic mechanisms and is accompanied by
a decrease in GSP. The increased M deposition of 1gM after
onset of P with decreased M uptake of carbon demonstrates
M dysfunction with aging which may result in glomerular
sclerosis.
The role of chloride ion in steroid-induced polycystic kidney
disease in the rat. J F. £ Crocker, A. G. Stewart and J. M.
Sparling, Departments of Pediatrics and Pathology, Daihousie
University, Halifax, Nova Scotia. Perey et al (Science vol. 158,
1967) theorized the cysts induced by steroid injection of the
newborn rabbit to be due to hypopotassemia. We report work on
steroid-induced polycystic kidney disease in the rat and the
influence of potassium and chloride ion on this model. Newborn
rats, 275 in all, were injected i.m. at birth with either one of two
steroids: prednisolone tertiary butyl acetate (PTBA) (Merck
Sharp and Dohme) or prednisolone (Sigma). On days 1 to 6
designated rats in each litter were injected s.c. with either
potassium chloride (KC1) or potassium bicarbonate (KHCO3).
The remaining rats constituted a group injected with steroid
alone. Controls (48) were injected with phosphate-buffered
saline. At one week of age, serum and urine samples were
obtained by cardiac and bladder puncture for electrolyte
estimations and then kidneys removed for histological sampling.
Polycystic disease was marked in PTBA- and PTBA plus KHCO3-
treated rats. Cysts were not present in PTBA plus KCI-treated
rats. Consequently, the potassium ion is unlikely to be the re-
quired ion in this model, but the chloride ion may be of more
significance. Recent work by Kaunitz and Johnson (Proc Soc
Exp Biol Med vol. 141, 1972) and also Diezi et al (Am JPhysiol
vol. 224, 1973) would support the concept that chloride ion
plays an active part in tubular dilatation and transport. Kidneys
of prednisolone rats had no cysts.
Effects of purified parathyroid extract (PTE) on bicarbonate
reabsorption (RHCO3) and phosphorus reabsorption (RP) in the
unilaterally postobstructed dog kidney. C. Crumb, G. Barbour,
S. Rastogi and R. Patterson. Veterans Administration Hospital,
Little Rock, Arkansas. Parathyroid hormone (PTh) has an
inhibitory effect on R1-1C03 and RP in the normal renal tubule.
Elevated levels of PTh are commonly found in patients with
renal insufficiency. The effects of PTH on RHCO3 in the
postobstructed kidney are unknown and the effects on RP in the
postobstructed kidney have not been completely elucidated. To
investigate the role of PTH in the regulation of RHCO3 and RP in
the unilateral postobstructed kidney in a nonuremic environment,
the studies were performed in bicarbonate-loaded, thyroparathy-
roidectomized dogs, one week after ligation of one ureter. PTE
infusion lowered RHCO3 from 26.9 to 23.3 mmole/liter
glomerular filtration rate (GFR), P <0.05, in the control kidney
and from 28.4 to 23.3 mmole/liter GFR, P < 0.01, in the post-
obstructed kidney. Infusion of PTE also inhibited RP in the
control kidney from 63 to 56 mg/liter GFR, P < 0.05; however,
there was no change in the RP in the postobstructed kidney
(from 63 to 63 mg/liter GFR, F> 0.9). We conclude that 1)
PTE has a direct inhibitory effect on RHCO3 in the post-
obstructed kidney similar to its effect on the normal renal
tubule, and 2) Pit does not inhibit RP in the postobstructed
kidney, which is distinctly different than its effect on the normal
kidney.
Effects of furosemide on kidney metabolism. Julia A.
Cunarro, M. Arifie Manual and Michael W. Weiner. Department
of Medicine, Veterans Administration Hospital, Institute of En-
zyme Research, University of Wisconsin, Madison, Wisconsin. The
effects of furosemide (F) on renal metabolism were investigated
by freeze-clamping dog renal cortex in vivo before and after
diuretic administration. Control adenosine triphosphate (ATP)
levels were 1.46 0.04 Mmoles/g of wet wt. F (2 mg/kg) lowered
ATP by 7.9% (P < 0.05). This fall in AlP concentration was not
due to an increased tissue water content. To characterize the
mechanism of this diminished ATP level, the actions of F on
tubules isolated from rat renal cortex were studied in vitro using
substrates and inhibitors specific for each phosphorylation site.
F inhibited respiration of tubules supported by p-OH-butyrate
(site I) but did not inhibit respiration with succinate-rotenone
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(site II) or tetramethylphenylene diamine (TMPD).ascoxbate-
antimycin (site III). Further studies with isolated kidney
mitochondria showed that concentrations of F greater than
5 x 10—4 M inhibited mitochondrial respiration with glutamate-
malate, but not with succmate-rotenone or TMPD-ascorbate-
antimycin. Bypass of site H with succinate-anthnycin-TMPD re-
duced the inhibition by F. Direct measurements of the mito-
chondrial electron carriers with dual wave-length spectroscopy
indicated that F inhibits electron transfer between flavoprotein
and cytochrome b. These results suggest that F exerts its
diuretic action by inhibiting the electron transport chain near
site II, which results in a diminished supply of ATP for ion
transport.
Effects of vasoactive substances on the preglosnerular,
glomerular and postglomerular microcirculatlon. W. M. Deen,
B. D. Myers, I. L. Troy and B. M. Brenner, University of
California San Francisco, California. In 16 Wistar rats with
surface glomeruli, values for mean arterial pressure (AP), single
nephron glomerular filtration rate (SNGFR), filtration fraction
(SNFF), mean glomerular transcapillary hydraulic pressure
difference (aP), afferent (IrA, RA) and efferent (IrE, RE) arteriolar
oncotic pressures and resistances, and glomerular plasma flow
rate (QA) were obtained before and after i.v. infusion of
norepinephrine (N, "2ig/min/kg) or angiotensin II (A, \'O.4Mg/
mm/kg), or intraaortic injection of acetylehoilne (AC, MLSpg/
mm/kg). Results (mean SEM; , P < 0.05) include the
following:
Cont. (16)
SNGFR
ni/mm
26 2
QA
ni/mm
70 5
SNFF
.38 .02
mm Hg
34 1
flE
mmHg
34 1
RA RE
xlO10dyn'scm5
4.0 .3 2.6 .2
N,mean'(6) 0±2 +.11±.02* ÷13±1* +13±2* +2.4±.3* ÷1.4±.2*
A,meana(5) —2±1 +.15±.03* +15±1* +17±1* +4.0±1* +4.6±1*
AC,mean(5) +5 2* +30±8* —.07 .01* + 4±1* — 7 1* —1.8 —0.7 .1*
Effect of aspirin and phenacetin metabolites on the incorpora-
tion of 32pØ4 into lipids of renal medulla. W. Davidson, W.
Shippey and L. Bassist, Department of Medicine, Harbor
General Hospital and UCLA School of Medicine, Los Angeles,
California. The effect of the aspirin and phenacetin metabolites
salicylic acid (SA) and N-acetyl-P-aminophenol (APAP) on the
incorporation of 32p4 into phospholipids of dog renal
medulla was studied. Inner medulla slices were incubated at
37°C and pH 7.4 in Krebs-Ringer bicarbonate buffer containing
200 mg/100 ml of glucose, 5% bovine serum albumin and
32p4 and gassed with 20% °2' 5% CO2. 75% N2 in the
presence of SA(10—2M) or APAP(102M) or SA and APAP
(both at 102M). After incubation for two hours, lipids were
extracted in chloroform-methanol, separated by thin layer
chromatography and the 32pØ4 incorporated into each
phospholipid determined by scintillation counting. Most
32P04 was incorporated into lecithin and sphingomyein; lesser
amounts of 32P04 were found in lysolecithin and cephalin. The
results, expressed as % of control were as follows:
SA APAP SA & APAP
32P04 incorporated into
Total phospholipids
Lecithin
Sphingomyelin
43%a
38%a
44%
87%
81%
61%
32%
23%
29%
ap < 0.01 compared to controls.
Conclusion: SA inhibits 32P04 incorporation into phospholipids
of renal medulla; APAP has little inhibitory effect alone, but
seems to enhance the effects of SA. The relationship of these
in vitro phenomena to analgesic nephropathy remains to be
determined.
AP averaged 112 mm Hg in control, increased by '\30 mm Hg
with N or A and declined by 15 mm Hg with AC. Thus, presser
doses of N and A reduced QA whereas SNGFR was unaltered.
Since ir was essentially constant, and since filtration equilibrium
(IrE = AP) obtained before and after N or A, increases in SNFF
with N and A were due to rises in AP. Unlike the case with N,
the rise in P with A was due in part to a relatively greater rise
in RE and RA. Vasodilation induced by AC led to declines in
RA and RE, the former relatively more than the latter, thus
contributing to the rises in QA and AP. The rise in SNGFR was
proportionately less than that of QA; hence, the decline in
SNFF. The marked inequality between ITE and AP after AC
indicates that the decline in SNFF was due largely to a fall in the
glomerular capillary ultrafiltration coefficient.
Evaluation of a polyacrylonitrile (PAN) membrane for
hemodialysis. B. G. Delano, R. Hessert, R. Gaionsky and E. A.
Friedman, Department of Medicine, Downstate Medical Center,
Brooklyn, New York. Evaluation of a PAN membrane which has
three to four times the permeability of cuprophane for middle
molecules (mol wt, 500 to 2000) was undertaken. The membrane
was used in a closed circuit dialysate delivery system (Rhodialysis)
in which fluid loss could be controlled by varying dialysate
pressure. Twenty-three three-hour dialyses were performed on
23 different patients. Additionally, six six-hour dialyses were
done, all without problems except for two instances of
hypotension responsive to saline infusion. Fluid loss was con-
trolled and varied between 0 and 10 lb. Pie- and postdialysis
blood urea nitrogen (BUN), creatinine (Cr), uric acid (UA) and
P04 are shown. Additionally, three patients had comparative
three-hour dialyses with a Dow Model IV cartridge and the PAN
dialyzer in which no significant difference was found in urea,
Cr, UA or P04 dialysance.
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Pre- and postdialysis chemistries
BUN, Cr, VA, P04,
-
mg/100 ml mg/100 ml mg/100 ml mg/100 ml
3 hr
Pre 97 28 10.0 3.6 7.7 * 2.1 6.1 2.5
Post 61 28 6.4 2.5 4.4 1.3 4.1 * 1.4
% 37 36 43 33
6 hr
Pre 48±12 8.2±4.2 5.4±1.7 4.4±2.9
Post 27 7 4.5 1.9 2.3 0.8 2.9 0.9
% 44 45 57 34
We conclude from these initial studies that the PAN membrane is
safe, easy to use and effects satisfactory dialysance for the
substances studied during three-hour dialysis.
The relation between plasma renin substrate (PRS), plasma
renin activity (PRA) and plasma renin concentration (PRC) in
perfused isolated rabbit kidney. Jose de Lima, Sheldon Rosenfeld,
Morton H. Maxwell, Reuven J. Viskoper and Andrei N. Lupu,
Cedars-Sinai Medical Center and UCLA School of Medicine, Los
Angeles, Californua The effect of increased PRS levels (plasma
from anephric uremic rabbits) on PRA and PRC (radioimmuno-
assay) was studied at 30, 60, 120 and 180 mm during perfusion
(perfusion pressure 180 3 mm Hg SD). In group A (N = 6) the
kidney was perfused with normal rabbit blood. In group B
(N 6) PRS-enriched blood was used. As expected, at 60 mm
generation of angiotensin I was 170% higher in group B than A
(P < 0.05). In both groups, during the period of observation
there was a steady fall in PRA which paralleled the fall in PRS,
whereas PRC increased in the recirculating blood. In group B
the fall in PRA occurred at elevated PRS levels (greater than
800 mMg/ml) whereas in group A the fall in PRA occurred when
PRS was lower than 500 mig/ml. These findings suggest the
following: a) In normal rabbit plasma, substrate may be rate-
limiting. b) In uremic rabbit plasma, substrate is rate-limiting
even at high concentrations, indicating the presence of an
inhibitory factor. C) In this model high levels of angiotensin do
not inhibit renin secretion. d) In certain experimental and
clinical circumstances, PRA and PRC may change independently.
Phosphate transport in isolated perfused proximal tubules.
Vincent W. Dennis, Philip B. Wood/rail and C. Craig Tisher,
Department of Medicine, Duke University Medical Center,
Durham, North Carolina. The movement of phosphate ions
(P04) across isolated perfused segments of rabbit tubules has
been studied using radioisotopic techniques. Maximum transport
rate for P04 from lumen to bath (TmPO4; expressed in moles
mm—1 min1 x 10—12) was determined by varying quantita-
tive P04 delivery in tubules perfused with ultrafiltrates of
rabbit serum having P04 concentrations of either 2.2 or
1.5 x io— moles liter—1. For proximal convoluted segments
(N = 36) TinPO4 was 6.65 0.92 SEM X 10—12 with a range of
1.37 to 22.49 X 10—12. The TmPO4 for straight segments
(N 14) was significantly less (1.72 0.25X 10—12 with a range
of 0.21 to 3.45 X 10—12; P < 0.001). Diffusional permeability
coefficient for 33p4 measured from bath to lumen at both
high and low perfusion rates was 1.6 X 106 cm sec—1 (N 4)
indicating the presence of a P04 reabsorptive process other than
diffusion. Simultaneously measured fluid absorption rates (J;
expressed in ni mm1 min1) were 0.92 0.06 and 0.38 0.06
for convoluted and straight segments, respectively. Regression
analysis indicated a positive correlation between TmPO4 and Jv
in the straight segments. Therewasno correlation between TmPO4
and v in the convoluted tubules. The observation of a relation-
ship between TmPO4 and i,,, in the straight portions and the
failure to demonstrate such a correlation in the convoluted
segments suggests the presence of a qualitative as well as
quantitative difference in the handling of P04 at the different
anatomic sites.
Direct effect of renal nerve stimulation on tubular sodium
reabsorption. G. F. DiBona, A. J. Aguilera, E. J. Zambraski and
G. L. Slick, Department of Internal Medicine, University of
Iowa College of Medicine and Veterans Administration Hospital,
Iowa City, Iowa. To evaluate the direct effect of renal nerve
stimulation on tubular sodium reabsorption, the left renal
nerves of saline-loaded dogs were electrically stimulated at a
level at which alterations in inulin clearance (Cm) and renal
blood flow (RBF, para-aminohippurate [PAN) clearance and
extraction) are not seen. Square wave pulses of 0.5 to 1.0 msec
duration, 10 V and 0.5 to 2.0 Hz were used. C = control,
S = stimulation, R = recovery,N = 17.
UV,,uEq/min 202± 21 166±20a 198 i21b
c,mi/min 27.8 1.7 27.4 1.7 27.2 1.8
RBF,ml/min 160± 16 158± 15 157± 14
Epaji, % 66.3 2.4 67.7 2.4 65.9 2.4
ap < 0.00 1 vs. C.
bp < 0.001 vs. s.
Intrarenal distribution (%) of RBF was measured with micro-
spheres in both left and right kidneys during C and S periods,
N— 11.
C1 37±2 37±2 42*2 44±3
C2 28±1 29±1 28±1 28±1
C3 20±1 21±2 19±1 18±2
C4 15±1 13±1 11±2 10±1
These data support the conclusion that the renal nerves have a
direct effect on tubular sodium reabsorption in the absence of
any changes in C115, RBF or its intrarenal distribution.
The role of secretory IGA in renal disease. Robert £
Dobrin and Alfred F. Michael, Department of Pediatrics,
University of Minnesota Medical School, Minneapolis, Minnesota
An inimunopathological analysis of renal tissue from 97 patients
was undertaken 1) to clarify the relationship of secretory IgA
to immune-mediated renal disorders in which a-chain (IgA)
glomerular deposits occurred, and 2) to determine the compara-
tive localization of secretory component (SC) and a-chain in
Left kidney, %
C S
Right kidney, %
C S
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renal disease. This study, which included 24 patients with
glomerular deposits of a-chain, failed to reveal glomerular
localization of secretory IgA. SC was not found in renal tubular
cells in kidneys with normal or minimally abnormal renal
histology. In contradistinction to these findings, significant
amounts of SC were found in tubular epithelial cells and casts
in tissue from 50 patients with morphological evidence of
significant renal damage; this localization had no correlation
with glomerular deposits of IgA or other immunoreactants.
aChain was rarely found in the tubular epithelium or in
interstitial round cells; 15 patients had a-chain in casts. We
conclude that the IgA present in glomeruli is not secretory IgA.
The finding of SC in tubular cells in diseased kidneys without
a-chain may support an hypothesis for an independent role for
secretory component in renal disease, apart from its function in
the transport and stabilization of secretory IgA.
Inhibition of net renal tubular calcium and magnesium re-
absorption during dietary phosphate deprivation (PD) in humans.
/. H. Dominguez, R. W. Gray and J. Lemann, Jr., Departments of
Medicine and Biochemistry, Medical College of Wisconsin,
Milwaukee, Wisconsin. PD in normal and hypoparathyroid
humans and dogs augments urinary calcium excretion (UCaV).
During balance studies of the effects of PD on the metabolism of
25-OH-vitamin D in eight normal adults, we have compared
during 4 to 6 control (C) days and 16 to 19 PD days repeated
measurements of endogenous creatinine clearances as an estimate
of glomerular filtration rate (GFR) and estimates of filtered
P04, Ca and Mg, Up04V, UCaV, UMgV and UN5V. Serum
[P04] was considered completely ultrafilterable. Total serum
[Ca] X 0.6 and total serum [Mg] X 0.7 were taken as
estimates of ultrafilterable [Ca] and [Mg] since serum
albumin, blood pH and [HCO3] were stable. PTH
was measured by immunoassay. CCr fell from C 157 10
SE to PD 142 7 liters/day: P < 0.02. Serum [P04] fell from
C 1.46 0.06 to PD 1.25 0.10mmoles/liter so that the decline in
estimated filtered P04 (—51 12 mmoles/day; P < 0.005) was
more than sufficient to account for the observed decline in
Up0 V (C, 28.5 2.8; PD, 1 0.3;P <0.001). Estimated UFCS
and FMg fell from C 1.46 0.02 and 0.68 0.01 mmoles/liter
to 1.42 0.02 (P < 0.05) and 0.62 0.01 mmoles/liter
(P < 0.001), respectively. As a consequence, estimated filtered
Ca and Mg declined —28 7 mmoles/day (P < 0.01) and —20 4
mmoles/day (P < 0.001), despite which UCaV rose from C
4.5 0.7 to PD 12.8 0.9 mmoles/day (P < 0.001), and UMgV
from C 6.9 0.8 mmoles/day to PD 10.1 0.6 mmoles/day
(P < 0.00 1). UNaV did not change. Control iPTH averaged 6 1
iEq/ml and did not change. We conclude that PD in humans is
accompanied by reduced net renal tubular Ca and Mg reabsorp-
tion which is not related to inhibition of PTH secretion.
25-OH-Vitamin D metabolism during dietary phosphate de-
privation (PD) in humans. I. H. Dominguez, R. W. Gray and I.
Lemann, Jr., Departments of Medicine and Biochemistry,
Medical College of Wisconsin, Milwaukee, Wisconsin. Dietary
PD in rats augments renal conversion of 25-OH-D3 to 1 ,25-(OH)2-
D3. PD also augments U5V, possibly increases intestinal Ca
absorption and causes negative Ca balance in humans. We have
compared Ca and P balances, serum total 25-OH-D levels and,
after mixing, plasma disappearance of radio-labelled 25-OH-D3
(t 1/2) in six normal subjects (PD) eating a low P04 liquid diet
(P04, 2.8 0.2 SE; and Ca, 23.1 1.9 mmoles/day) after
achievement of maximal urinary P04 conservation (Up04V < 0.5
mmoles/day) and in six other normal subjects (N) eating normal
diets (P04, 53.6 1.5; and Ca, 25.6 1.8 mmoles/day). During
PD, because of ongoing fecal P04 losses (net intestinal P04
absorption: PD, —5.5 0.9; N, +40.2 1.2 mmoles/day;
P < 0.001), P04 balance was persistently negative (PD, —4.8
1.0; N, +6.7 0.6 mmoles/day; P < 0.001). Despite slight in-
creases in intestinal Ca absorption during PD (PD, 11 1.7;
N, 9.8 1.0; NS), the PD-induced increase in UcaV (PD,
12.2 1.2; N, 5.4 0.6 mmoles/day; P < 0.001) resulted in
negative Ca balance (PD, —0.8 1.2; N, +4.4 0.7;P < 0.01).
Total plasma 25-OH-D levels did not differ but accelerated
t 1/2 (PD, 14 2; N, 23 2 days; P <0.005) indicated greater
25-OH-D3 turnover (PD, 5.0 0.8; N, 2.5 0.2 gig/day;
P < 0.02). For all N and for all PD immediately after restoring
P04 to the diet: intestinal Ca absorption (mmoles/day) = 2.5 +
2.9 X 25-OH-D turnover (gig/day); r = +0.89. We conclude that
PD in humans accelerates 25-OH-D3 metabolism, presumably to
1,25-(OH)2-D3 which in turn augments intestinal Ca absorption
and, to a greater extent, mobilizes skeletal Ca resulting in
negative Ca balance.
Importance of the absolute reabsorption (AR)-nephron
filtration rate (SNGFR) relationship in evaluating proximal
tubular function. /. F. Donohoe, G. E. Scott, S. Cortell and
F. .1. Gennari, Renal Laboratory Tufts-New England Medical
Center, Boston, Massachusetts. Evaluation of AR without regard
to changes in SNGFR has led to controversy about the effect of
various stimuli on proximal tubular function. In the present
studies in the rat, as expected, a relationship between spon-
taneous variations in SNGFR and AR was observed in the first
hour of hydropenia: AR = 0.47 X SNGFR + 2.3 (P < 0.01).
Following infusion of 25% albumin (2 ml), a relationship with a
virtually identical slope but lower intercept was observed,
indicating that for any given SNGFR, AR was reduced (P < 0.01).
When AR was evaluated in paired re-collections in the classical
manner (without regard to changes in SNGFR), it was unchanged
after albumin. However, when corrected for the associated changes
in SNGFR, AR was reduced by 5 .4 nI/min (P < 0.01).
Corrected AR was also reduced by a control hydropenic in-
fusion but less than with albumin (P < 0.01). Analysis of
published studies reveals that the AR-SNGFR relationship is
similarly altered by 25% albumin in both the rat and dog.
This effect of 25% albumin on proximal reabsorption was
associated with a 6- to 8-mm Hg increase in interstitial pressure
(IP), as estimated from changes in tubular pressure and diameter.
Reduction in renal artery pressure prevented both the rise in IP
and the reduction in proximal reabsorption. These studies
demonstrate the importance of evaluating proximal function
in light of the AR-SNGFR relationship. The results indicate that
25% albumin depresses proximal reabsorption and that this
effect is mediated by intrarenal factors.
Specific deficiency in renal medullary adenylate cyclase in
rats with hypothalamic diabetes insipidus (HDI). Thomas P.
Douse, Yvonne S. F. Hui and Larry D. Barnes, Mayo Clinic and
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Foundation, Rochester, Minnesota. Homozygous rats of
Brattleboro strain with HDI have reduced responsiveness to
exogenous antidiuretic hormone (ADH) and this effect can be
corrected by prolonged administration of ADH (Harrington and
Valtin: J Clln Invest 47:502, 1968). In the present study we
found that Brattleboro rats with HDI (UOsm < 250 mOsm)
have about 50% (P < 0.01) lower activity of renal medullary
adenylate cyclase (basal, stimulated by submaximal or maximal
doses of ADH or by NaF) than heterozygotes (Um> 1300
mOsm) which served as controls. On the other hand, rats with
HDI had no reduction in other renal medullary enzymes
(cyclic adenosine monophosphate (AMP) phosphodiesterase;
cytochrome c oxidase, lactate dehydrogenase and succinate
dehydrogenase) or in PTH-sensitive renal cortical adenylate cy-
clase or in liver glucagon-sensitive adenylate cyclase Another
group of homozygote HDI rats was treated with vasopressin
(0.25 I.U. of Pitressin tannate s.c.) for eight days until they
reached UOsm of heterozygote controls. After this treatment
with Pitressin, HDI rats did not differ from controls in the
activity of the renal medullary adenylate cyclase or in
other enzyme activities. Those results indicate that HDI
rats have a specific deficiency in renal medullary adenylate
cyclase and suggest that this may be the basis of diminished
responsiveness to ADH; this enzyme defect can be corrected
by administration of exogenous ADH.
Renal distribution of acetaminophen and its conjugates.
Geoffrey G. Duggin and Gilbert H. Mudge, Departments of Medi-
cine and Pharmacology, Dartmouth Medical School, Hanover,
New Hampshire. Phenacetin and/or its major metabolite, ace-
taminophen (APAP), have been implicated in analgesic nephro-
pathy. Lesions are predominantly localized to the papilla, sug-
gesting that drug concentrations there may be critical and sub-
ject to the concentrating mechanism. Parenchymal drug levels
were measured in terminal samples from 17 experiments in the
dog. APAP was determined by the method of Brodie and
Axeirod; total conjugates (APAP-Conj) by the same method
after enzymatic hydrolysis; and inulin as 14 label or chemi-
cally with anthrone. Parenchymal levels increased progressively
from cortex to papilla for APAP, APAP-Conj and inulin. For
each, both urinary and papillary levels are highest during anti-
diuresis. The question is raised whether papillary levels represent
entrapped tubular fluid as distinct from other fluids within the
papilla. The ratio papila/plasma APAP divided by papilla/plasma
inulin is significantly correlated against U/P inulin (r = — 0.61,
P = 0.025). For APAP-Conj there is no significant correlation.
Thus, the level of APAP in the papilla is higher relative to that
of inulin. Since actual volumes of the fluid compartments are
not known, exact concentrations cannot be estimated. Antidiure-
sis leads to the lowest excretion rate of APAP accompanied by
the highest concentrations both in urine and papilla which may
be highly significant in the pathogenesis of analgesic nephropathy.
Renal tubular transport of acetaminophen and conjugates.
Geoffrey G. Duggin and Gilbert H. Mudge, Departments of Medi-
cine and Pharmacology, Dartmouth Medical School, Hanover,
New Hampshire. Renal excretory mechanisms were determined
for acetaminophen (APAP) and its major conjugates, i.e., glucuro-
nide (APAP-Gluc) and sulfate (APAP-SuIf). Using clearance tech-
niques, with inulin, the following variables were examined in 17
dogs: plasma drug concentration, urine pH and flow rate (manni-
tol diuresis). Probenecid was administered in free flow and a
single stop-flow. APAP was measured by the method of Brodie
and Axelrod, total conjugates after hydrolysis with p-glucuroni-
dase and arylsulfatase, and APAP-Gluc and APAP-Sulf separately
after separation on thin-layer chromatography and subsequent
hydrolysis. Fractional excretion of APAP varies directly with
fractional excretion of water; excretion of individual and total
conjugates are independent of urine flow. Urine pH has no effect
on excretion of APAP or its conjugates. High plasma concentra-
tions do not modify the pattern of APAP excretion but slightly
decrease that of APAP-Suif. With stop-flow, APAP-SuIf under-
goes proximal secretion, which is converted to reabsorption after
probenecid administration. APAP is excreted by filtration and
passive reabsorption of nonionic nature because of its lipid
solubiity, but pH independent because of its high pKa (9.5).
The conjugates are excreted by filtration and bidirectional
proximal transport, usually with net secretion of APAP-Suif and
net reabsorption of APAP-Gluc.
Idiopathic and secondary membranous nephropathy: Report
of 154 cases. T. Ehrenreich, I. G. Porush, I. Churg, S. Glabman,
M H. Goldstein, E. Grishman and S. L Yunis, Mt. Sinai School
ofMedicine ofCUNY, Brookdale Hospital Medical Center, Long
Island Jewish Medical Center andLutheran Medical Center, New
York City, New York. Eighty-four male and 70 female patients
with membranous nephropathy (MN) were followed for periods
up to 28 yr. Ages ranged from 2 months to 82 yr with peaks at
16 to 25 and 40 to 60 yr. Diagnosis was based on morphologic
findings (184 biopsies and 20 autopsies). One hundred four were
classified as idiopathic; 24 as secondary to such causes as drugs
and chemicals, specific infections, etc.; and 26 were associated
with clinical (10) or chemical (16) diabetes mellitus (DM). The
morphological stage of disease at initial biopsy may be of prog-
nostic significance: most patients with early glomerular lesions
recovered, while renal failure developed in patients with more
advanced lesions. Over-all mortality was 40 (26%); in the idio-
pathic group, 24 (23%). Elevated blood urea nitrogen (BUN)
early in the disease generally forecasts a poor prognosis. Hyper-
tension (HT) preceding MN or developing during its course
markedly aggravated the outcome. Degree of proteinuria, pres-
ence or absence of edema and of hematuria were not related to
the outcome. Age had no significant effect on the outcome;
mortality in children and adults was comparable, with the
possible exception of young children who had a longer survival.
The presence of DM markedly aggravated the prognosis, although
there was little morphological evidence of diabetic glomeruloscie-
rosis. The worst prognosis was in diabetic patients with HT. In
over one-half the patients treated with steroids or immunosup-
pressants or both, there was improvement of proteinuria and of
edema.
Dissociation of ascending limb function from renal Na-K-
ATPase in the potassium-depleted dog. G. Eknoyan, E. Weinman
and W. Suki, Veterans Administration Hospital and Baylor
College of Medicine, Houston, Texas. The urinary concentrating
defect of potassium depletion (KD) was examined in dogs
maintained on a low potassium diet for three months. As
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compared to controls, Umax was reduced, the capacity to re-
absorb water (TCH2O) was decreased over increasing rates of
osmolar clearance, during infusion of 2% saline; but the capacity
to generate solute free water (CH2O) during 0.225% saline
infusion was normal, indicating normal ascending limb (AL)
function but depressed distal back-diffusion. Compared to con-
trols, Na-K-ATPase in K]) dogs was reduced by 66% in cortex
and by 69% in medulla. Digoxin infusion into the left renal
artery produced a further reduction in Na-K-ATPase on the
infused side by 27% in cortex and 45% in medulla and resulted
in a decrease in CH2O and TCH2O. The results indicate that in
KD dogs, ascending limb function is normal despite over 60%
reduction in Na-K-ATPase and that digoxin infusion further
reduces Na-K-ATPase and inhibits the AL. A 53% reduction in
renal Na-K-ATPase by digoxin in normal dogs results in abnormal
CH2O and TcH2O and has been adduced as evidence for a role
of this enzyme in AL function. If Na-K-ATPase is important in
ascending limb function, its basal level does not seem to be a
determining factor in KD dogs, which must have adapted to an
alternate mechanism for Na reabsorption. Alternatively, the
effect of digoxin on CH2O and TcH2O may be independent of
its inhibition of Na-K-ATPase, since high doses of digoxin depress
ATPase on the control side to the same degree as small doses of
digoxin do on the experimental side, without altering CH2O or
TCH2O.
Starch emboli in transplanted kidneys. I. B. Elfenbein, R. F.
McA lack, D. C. B. Mills, E. Munoz-Ghannam, I. E. Milder and
M. rote, Department of Pathology, Temple University Health
Sciences Center, Philadelphia, Pennsylvania. Corn starch emboli
(CSE) were found in glomerular capillaries of three cadaver
allografts within 90 mm of transplantation. Grafts had been
preserved in a cold, pulsatile perfusion apparatus. Wedge biopsy
specimens were studied by light and electron microscopy. CSE
are PAS-positive, will polarize and are 10 to 25 iin diameter.
Sixty-three % of glomeruli of each kidney from one donor and
35% of glomeruli of a kidney from another donor contained CSE.
Actively phagocytic granulocytes and platelet thrombi were
associated with CSE. Some platelets were partially degranulated.
CSE persisted in follow-up biopsy and nephrectomy specimens.
Starch did not cause platelet aggregation when 0.1 ml of starch
(1 mg/mI) in 0.15 M NaC1 was incubated at 37°C for 5 to 60
miii with 0.8 ml of citrated human platelet-rich plasma and
observed in an aggregometer. Reconstituted plasma clotting
thnes obtained by identical preincubations followed by addition
of 0.01 M CaCI2 were shortened 20 to 45%, which varied directly
with the length of preincubation. Embolization of starch to
glomerular capillaries after cadaver allograft transplantation is
complicated by simultaneous phagocytosis of the starch and
platelet thrombosis. In vitro studies show activation of either
platelets or the clotting system or both by the corn starch. The
exact mechanism is currently being investigated.
Effects of central hypervolemia (CV) on parathyroid hormone
(PTH) homeostasis and renal phosphate (P04) handling in man.
M. Epstein, D. Pins, W. Silvers, R. Loutzenhiser, J. Canterbury
and E. Reiss, Department of Medicine, University of Miami
School of Medicine, and Veterans Administration Hospital,
Miami, Florida. Previous studies have demonstrated that water
immersion to the neck (NI) induces CV with a resultant natriuresis
similar to that induced by the acute administration of 2 liters of
saline. Since CV induced by NI occurs without concomitant
alterations in serum ionized calcium concentration (Ca), the
NI model was utilized to assess the role of CV in the regulation
of PTH and renal P04 handling in man. Seven normal subjects
were studied during control (C) and NI following 11 hr of de-
hydration and under identical conditions of seated posture and
time of day. Blood for Ca and PTH was obtained at 30-min
intervals for six hours. The CV during NI resulted in a significant
increase in UNaV from a prestudy value of 78 12 (SEM) to
220 * 22 pEq/min (P < 0.001). Concomitantly, Ca remained
constant (4.57 to 4.71 mg/ 100 ml). Despite the volume-induced
natriuresis, PTH was not altered throughout five hours of NI,
ranging from 36 to 45 iiEq/ml. Fractional excretion of P04 during
NI was 11.8%, not different from the 11.3% during C. These
data indicate that NI-induced volume expansion does not alter
PTH in normal man. Previous studies have shown C bicarbonate
excretion with C urine PCO2 during NI, indicating an C proximal
tubular rejection of sodium and bicarbonate. The absence of
phosphaturia during NI despite the probability that the distal
delivery of phosphate was enhanced is consistent with the con-
cept of a PTH-independent distal tubular reabsorptive site for
phosphate in man.
On the mechanism of natriuresis in chronic uremia. Carlos
Hugo Espinel, Medical College of Virginia, Richmond, Virginia.
Chronic renal failure is characterized by an increased natriuresis
per nephron. This adaptive phenomenon preserves extracellular
fluid volume in the presence of unrestricted dietary sodium in-
take. We have previousiy shown that this natriuresis is unrelated
to the adaptive increase in glomerular filtration rate (GFR) per
nephron. Consequently, this study was designed to characterize
the pattern of sodium reabsorption by proximal and distal
portions of the nephron. Sodium balance and free water clear-
ances were performed in two groups of rats made uremic by
stepwise partial nephrectomy. Group I, which received un-
restricted dietary NaCI intake, presented an increased fractional
excretion of Na (FENa > 2%) as the GFR decreased whereas in
group II, which received a proportional reduction in NaCI intake
with each decrease in GFR, the increased natriuresis was
prevented (FENa remained approximately 0.3%). The natriuresis
in group I was accompanied by a significant (P < 0.05) lower
index of distal tubular Na reabsorption as estimated by
(CH2O/V) X 100 when compared with group 11(57.42 .52
and 66.61
.13%, respectively). The proximal tubular re-
absorption (1-V/GFR) was slightly lower for group I although
not statistically different (83.9 1.3and 84.9 4.1, respectively).
it is concluded that in experimental chronic renal failure the
regulatory mechanism responsible for the increased natriuresis per
nephron effects changes of sodium reabsorption primarily in the
distal segment of the nephron, and that prevention of increased
natriuresis results in a higher capacity of the surviving nephrons
for water excretion.
Fine structure of tight junction in the rat nephroa. Andrew
P. Evan, Jeffrey T. Baker and Howard H. Bengele, Departments
of Anatomy and Physiology, University of New Mexico,
Albuquerque, New Mexico, and Department of Medicine, Boston
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University, Boston, Massachusetts. One possible route for
extracellular fluid movement across renal epithelium is through
the zonula occludens (ZO). Fine resolution of this structure is
required to determine if there is a channel for movement of
small ions. The present study examines the ZO of adult rat
nephrons using different fixatives and staining procedures.
Kidneys were preserved by drip fixation. Good resolution of
inner and outer membrane leaflets of the ZO was noted in
tissue fixed with 1% glutaraldehyde or osmium tetroxide in
Tyrode's solution and en bloc stained with 1% Mg uranyl
acetate in 0.05 M sodium hydrogen malate-NaOH buffer in
Tyrode's solution. Poor resolution of tight junctions was usually
found in tissue en bloc stained with 0.5% Mg uranyl acetate in
0.2 M s-collidine buffer. In 92% of the ZO of proximal tubules
and 100% of ZO from distal tubules and collecting ducts studied,
the opposing outer leaflets were fused regardless of the fixative.
Width of remaining ZO was small but variable. Approximate
depth of ZO was 140A for proximal tubules, 2500A for distal
tubules and 3000A for collecting ducts. These results support the
following conclusions: a) the fine structure of proximal tubule
ZO varies when tissue specimens fixed by similar methods are
stained differently; b) the structure of ZO from distal tubules
and collecting ducts is not altered by staining procedures and
appeared closed in all methods employed; and c) statements
regarding tight junction as a barrier to water and solute flow
should rest on complete resolution of the inner and outer leaflets.
Fine structure of zonula occludens (ZO) of the Tat kid-
ney during volume expansion. Andrew Evan, Jeffrey Baker
and Howard Bengele, Departments of Anatomy and Physi.
ology, University of New Mexico, Albuquerque, New Mexico,
and Department of Medicine, Boston University, Boston,
Massachusetts. The zonula occludens has been implicated as a
major pathway for passive fluid movement out of the lateral
intercellular spaces in response to a volume expansion. The
present study examined the ZO during volume expansion to
determine if this structure was morphologically open, thus
becoming a possible pathway for ion movement. Rats were
expanded over 20 mix with Ringer-Locke (7% of body wt) or
whole blood (2.3% of body wt). Kidneys were drip-fixed with 1%
glutaraldehyde in Tyrode's solution, postosmicated in 1% 0s04,
en bloc stained with 1% Mg uranyl acetate in 0.05M sodium
hydrogen malate-NaOH buffer in Tyrode's solution and routinely
prepared for transmission electron microscopy (TEM). In more
than 90% of ZO from proximal tubules (PT) and 100% of ZO
from distal tubules (DT) and collecting ducts (CD) observed
during either blood or Ringer-Locke expansion, the outer
membrane leaflets were fused. Depth of ZO during Ringer-Locke
expansion was 130A for PT, 2500A for DT and 3000A for
CD. Depth of ZO during whole blood expansion was 140A
for PT, 2500A for DT and 3000A for CD. These values were
not significantly different than values obtained from nonex-
panded controls. We conclude that volume expansion with blood
or Ringer-Locke causes no detectable alteration in the fine
structure of ZO using present TEM techniques. Our data
suggests that the ZO may not be a major pathway for passive
fluid movement in response to a volume expansion.
Atopy in glomerular diseases. Angelo E. Falleroni, David P.
Earle and Roy Patterson, Department of Medicine, Northwestern
University Medical School, Chicago, illinois. The incidence of
atopy (immediate-type, IgE-mediated hypersensitivity with an
hereditary relationship) as determined by history, physical ex-
amination and skin tests was determined in 44 unselected adult
patients with histologically documented glomerular lesions.
Fifty-four % were atopic and 7% possibly atopic. Seventy % of
20 patients with focal glomerular lesions (proliferative, exudative
or membranous) were atopic as compared to 16 to 28% in the
general population. The incidence of atopy was 42% in the re-
maining 24 patients with a variety of diffuse glomerular lesions.
A significantly lower incidence of atopy was present among
patients with increased blood urea nitrogen (BUN) levels than
with normal levels. However, immediate type hypersensitivity
was demonstrated in all ten atopic patients with azotemia, four
of whom had BUN levels greater than 80 mg/100 ml. The
incidence of atopy was not different in the presence or absence
of the nephrotic syndrome. The serum IgE level in atopic
patients was 552 146 and 58 19 U/ml in nonatopic patients
(P < 0.0005). The relatives of atopic patients also had a sig-
nificantly higher incidence of atopy.
A new uricosuric-saluretic agent, (6,7-dichloro-2-methyl-1-
oxo-2-phenyl-S-indanyloxy)acetic acid (Indanone): Evaluation
in the chimpanzee. G. M. Fanelli, Jr., D. L. Bohn, C. A. Horbaty,
K. H. Beyer, Jr. and A. Scriabine, Merck Institute for Therapeutic
Research, West Point, Pennsylvania. Hyperuricemia is frequently
encountered upon chronic use of current diuretic drugs. A new
uricosuric-saluretic agent developed in these laboratories should
obviate this disturbing side effect. This agent has been extensively
studied in the chimpanzee because of its close phylogenetic
relationship to man (loss of uricase, etc.) and because all clinically
useful known uricosuric and diuretic compounds are active in
this species. At an orally administered dose of 2.5 mg/kg,
Cure/glomerular filtration rate (GFR) is increased five-fold by
this compound, an activity greater than that seen with probenecid
(Benemid). Also, there is a marked and prolonged increase in
sodium and chloride excretion. Potassium excretion is slightly
elevated. Uricosuria and saluresis are evident at orally administered
doses even less than 0.1 mg/kg. Intravenously administered doses
of 1 mg/kg rapidly increase CurateGFR from a control value of
0.10 to 0.70 which is maintained throughout the period of
observation. Under these conditions urine flow rates at least as
great as can be induced by ethacrynic acid and furosemide may
obtain after 30 mix when sodium excretion is maximal (2300
iiEq/min); both indexes decrease slowly and correspondingly,
indicating a long duration of action. With intravenously ad-
ministered doses of ethacrynic acid and furosemide, urate reten-
tion is evident and the magnitude and duration of diuresis and
saluresis are not as persistent as with the new compound. The
uricosuria induced by the new agent is not reversed by
pyrazinoic acid as is the case for probenecid.
Defect in sodium excretion in spontaneously hypertensive
rats. Nicolette E. Farman and Jean-Pierre Bon valet (Introduced
by I. S. Edelman), INSERM, Brevannes, France. Whereas ex-
perimentally hypertensive rats usually exhibit an exaggerated
natriuresis after an acute salt load, Okamoto spontaneously
hypertensive rats (SH) showed a defect in sodium excretion when
receiving an acute hypertonic saline load (NaCl, 2.5%; 640
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MEq Na/100 g of body wt). For 75 mm following the beginning
of the infusion, adult SH rats (20 weeks old, PA = 165 8 SEM
mm Hg) excreted 21% of the amount of water infused (vs. 83%
in control Wistar rats), and 15% of the sodium load (vs. 57% in
control rats). Young SH rats (9 weeks old) showed a similar
defect in excretion of a saline load in this 75-min period, although
theyhadalowerbloodpressure (PA = 146 5 vs. 101 3mm Hg
in control rats). The percentages of the water and sodium load
excreted were, respectively, 18 and 8.6% in SH rats, and 49 and
38% in control rats. No redistribution of single nephron filtration
late (ferrocyanide infusion) between superficial (S) and juxta-
medullary (JM) nephrons was present either during control
periods (SlIM = 0.80 0.05) or during saline load (S/iM
0.87 0.07) in SH rats. The pattern of urinary electrolyte
excretion suggested an abnormal mineralocorticoid state, which
was already present in the early hypertensive stage, and could be
one of the causes of hypertension in SH rats.
The "uremic" inhibitor of sodium transport in nonnal dngs.
H. Favre, /. Bourgoignie, H. K. Hwang, R. W. Schmidt and N. £
Bricker, Albert Einstein College of Medicine, Bronx, New York.
The urine and serum of chronically uremic patients and dogs
contain a low mol wt factor that inhibits short-circuit current
(SCC) in the toad bladder and produces natriuresis in the rat. The
present studies represent an effort to detect the same inhibitor
in urine of normal dogs. Na intake was maintained at 3, 91 or
258 mEq/day and observations were made with and without 9-
-fluorocortisol (9—ca--F). The same gel filtration fraction con-
taining the "uremic" inhibitor was tested in urine from all groups
using both the toad bladder and rat bioassays. The fraction from
dogs on 258 mEq of Na plus 9-a—F consistently induced
natriuresis and inhibited SCC (P < 0.001); for the group, 15 of
18 assays were positive. The fraction from dogs on the same Na
intake without 9- a—F was positive in the rat (P < 0.01) but did
not inhibit SCC significantly; for the group, 6 or 13 assays were
positive. In contrast, the fraction from dogs fed 91 mEq of Na
had no significant effect in either assay system and only 8 of 46
assays were positive. Seven assays were performed with fractions
from dogs given 9- a—F and 3 mEq of Na/day; none was positive.
Na balance studies were performed in all groups and a significant
correlation was observed between Na balance and activity of the
fraction (P < 0.00 1). Thus, the natriuretic factor, previously
demonstrated in uremia, has been found in the urine of nonuremic
dogs and the presence of the inhibitor correlates with the require-
ments for maintaining external Na balance.
Experimental malignant hypertension: The role of salt,
adrenergic innervation and rernn. Michael Fernandes, Alan
Weder, Kwan E. Kim, Anne Gould, Charles Swartz and Goddo
Oflesti, Hahnemann Medical College and Hospital, Philadelphia,
Pennsylvania. Five groups of Sprague-Dawley rats with malignant
hypertension (MH) produced by aortic ligation between renal
arteries were compared as to diastolic pressure (DP), plasma
renin concentration (PRC) and systemic histology. Pressures
were taken in the conscious rat via an aortic catheter. Group I
rats were controls. Group II rats were denervated with 6-OH
dopamine (6OHDA). Group III rats were pretreated with
propranolol and continued thereafter (Prop). Groups IV and V
rats were on low and high salt diets, respectively (LS, HS).
Control 5 days 20 days Control 5 days 20 days
Control 105 168 146 1.1 16.6 1.3
6OHDA 90 165 130 0.8 3.8 1.1
Prop 120 162 136 0.6 2.9 1.2
LS 100 160 140 3.2 7.3 1.8
HS 110 170 120 0.4 4.6 2.5
In the early phase of this MH model, blood pressure (BP) is
independent of salt intake, adrenergic innervation and PRC.
Development occurred despite beta-blockade. Later phases are
sustained in part by adrenergic innervation. High salt diet
decreases the liP at later phases by unknown mechanisms.
Studies on the mechanism for augmented potassium excretion.
F. 0. Finkelstein and I. P. Haysleft, Yale University School of
Medicine, New Haven, Connecticut. Since recent studies have
shown that chronic potassium loading stimulates an increase in
the specific activity of Na-K-ATPase in renal tissue, experiments
were performed to determine whether this change in enzyme
activity was linked to the mechanism of adaptation for accelerated
potassium excretion. The specific activity of Na-K-ATPase in
different zones of kidney was correlated with the maximum
rate of potassium excretion (UkV) during acute infusion of 0.5
M KC1 in rats with normal and reduced renal function, rats fed a
diet of varied K content and rats treated with methyiprednisolone
(MP) or desoxycorticosterone (DOCA). During acute K infusion,
UkV rose significantly above the control value of 3.1 0.3
MEq/min/g of kidney wt in each group in which the Na-K-ATPase
level in outer medulla was more than 120% of control (P < 0.05).
These groups included rats fed a high K diet, rats treated with
MP and rats with partial nephrectomy. In contrast, a similar in-
crease in enzyme activity in cortex alone, caused by DOCA
administration or surgical ablation of the renal papilla, was not
associated with accelerated rates of K excretion. A significant
rise in Na-K-ATPase activity to 125% of control in both inner
medulla-papilla and outer medulla was induced by further in-
creasing the dietary K load in normal and partially nephrectomized
rats. The maximum rate of K excretion was not greater in these
animals compared to groups with a rise in enzyme activity in
outer medulla alone. These data provide further support linking
Na-K-ATPase to the mechanism of renal K excretion and suggest
that the major increment in K secretion occurs in the outer
medulla.
Effect of chronic potassium loading on colonic function. K
Fisher, H. J. Binder and J. P. Hayslett, Yale University, New
Haven, Connecticut. Recent studies have demonstrated that
chronic potassium (K) loading increases Na-K-ATPase-specific
activity (ATPase) in kidney tissue and suggest that this enzyme
plays a role in renal K adaptation. To characterize further the
relationship of Na-K-ATPase to K secretion, studies of fluid
and electrolyte movement, potential difference (PD) and ATPase
in colon and jejunum were performed. Experimental (E) rats fed
a diet of 2.6 mEq of K/g of body wt for seven days were com-
pared to a control (C) group fed 0.13 mEq of K/g of body wt.
In the colon, chronic K loading increased K secretion from
0.58 0.25 (SEM) to 3.98 0.57 mEq/min/g of tissue
(P < 0.001) and PD from 27 5.0 to 54 2.6 mY (P <0.001),
DP PRCx1O4GU
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lumen-negative, as ATPase increased from 5.0 * 0.5 to 11.4 * 1.0
&MPi/mg of protein/hr (P < 0.001). In contrast, there was no
change in PD, K movement or ATPase in the jejunum of
K-loaded rats. Colonic movement of water, Na and Cl was
similar in E and C groups. Kinetic analysis of light microsomal
ATPase in colonic tissue (using K as substrate) demonstrated an
increase in Vmax from 19.7 6.4 to 41.4 3.5 iMPi/mg of
protein/hr (P < 0.025) in E rats while apparent Km was un-
changed from the control value of 0.95 * 0.02 mM. Studies per-
formed in control and K-loaded adrenalectomized rats suggest
that aldosterone has a modulating role in K secretion, PD and
ATPase in the colon. These results indicate that increased
ATPase is associated with both increased PD and K secretion in
the colon and provide additional evidence suggesting that Na-K-
ATPase may be important in the control of transepithelial K
movement, and that with K+ loading, there is more active Na-K-
ATPase but the affinity for K is unchanged.
The role of the renin-angiotensin system (RAS) in the
initiating phase of uranyl nitrate-induced acute renal failure in
the rat W. Flamenbaum and R. J. Hamburger, Department
of Nephrology, Walter Reed Army Institute of Research,
Washington, D.C. This model of uranyl nitrate (UN)-induced
acute renal failure (ARF) (10 mg/kg S.C.) at six hours has been
demonstrated to result in 30 to 35% decreases in single nephron
and whole kidney glomerular filtration rates and total renal
blood flow. Determination of plasma renin activity (PRA), super-
ficial (S) and deep (D) juxtaglomerular apparatus (JGA) renin
activities and distal nephron ENaI were obtained to evaluate
the role of the RAS in the initiating phase (zero to six hours) of
UN-ARF. PRA, measured by radioimmunoassay of generated
angiotensin (A) I, increased from the control value of 1.5 0.3
(SE) to 2.9 0.4 ng of Al/mi/hr (P <0.005) at six hours. JGA
renin activity (RA) was determined by bioassay, and results
expressed as the generation of All in ng/JGA/hr. Mean RA in
33S-andD-JGA'sofcontrolratswas 6.99 and 2.67 0.21,
respectively. At two hours after UN, RA in S-JGA's increased
(P < 0.001) to 13.62 0.80, and remained elevated at fourhours,
12.56 0.90, and six hours, 12.75 0.87. RA in D-JGA's in-
creased (P < 0.05) to 7.04 0.53, 6.23 0.31, 3.44 0.33 at
two, four and six hours after UN, respectively. Distal [Na1, 27
samples in six rats, rose from mean control value of 53.7 1.2
to 116.9 2.5 mEq/liter, 24 samples in six rats (P <0.001).
These results indicate prompt increases in JGA-RA in the
initiating phase of ARF, suggesting a role for the RAS in the
pathophysiology of UN-ARF. The association of increased
JGA-RA and increased distal [Na) is consistent with a role for
the tubuloglomerular feedback mechanism in ARF.
Regulation of blood potassium (KB) by bicarbonate in
hypo- and hyperkalemia. Donald S. Fraley and Sheldon Adler,
Montefiore Hospital and University of Pittsburgh, Pittsburgh,
Pennsylvania. Recently, we demonstrated that changes in
(HCO3)B affect K8 under isohydric conditions in normokalemic
rats. However, in abnormal (HCO3)B states, KB is often altered
so the effect of (HCO3)B on hypo- and hyperkalemia was studied.
Rats were chronically K depleted with furosemide and a K-free
diet. HQ, NaCI or NaHCO3 was given to form three groups; low
(L) (21.9 mEq), unchanged (U) (27.4 mEq) or high (H) (56.8
mEq) (HCO3)s. Blood pH (pH)B was kept constant by adjusting
a respirator. During the 150-min experimental period, KB rose
from 1.6 to 2.8 mEq in L (P < 0.05), fell slightly from 2.0 to
1.9 mEq in H and did not change in U. Urinary K losses in all
groups were less than 0.004 mEq and could not account for the
KB changes. Acute hyperkalemia was induced in other rats with
triamterene and KC1. Again, three (HCO3)B groups were studied
and pHB maintained constant. The (HCO3)B was 12.5 mEq in
L, 20.7 mEq in U and 42.0 mEq in H. KB fell from 6.9 to 4.9 in
H and from 6.6 to 5.2 in U, while in L KB remained 7.1 mEq
(H or U vs. L, P < 0.00 1). UK was equal in all groups and less
than the administered K+. These studies expand our previous
findings by showing that (HCO3)B alters KB in hypo-, normo-
and hyperkalemia. This effect is independent of both PHB and
renal potassium excretion.
Renovascular hypertension: Nonsurgical control with
propanoioL Howard I. Frankel, Audrey Hinds and Seymour
Ribot, Newark Beth Israel Medical Center, Newark, New Jersey.
Propanolol has renin-blocking and antihypertensive activity and,
thus, was used therapeutically in two patients with renovascular
hypertension who were poor surgical risks. Patient 1—A 68-yr-old
woman with renal insufficiency, congestive heart failure and
diabetes mellitus had a blood pressure of 180/110 mm Hg and a
serum potassium concentration of 2.6 mEq/liter. Aortography
showed bilateral renal artery stenosis. Renal vein renin was
elevated bilaterally. Blood pressure was reduced to 160/60 mm
Hg after propanolol administration (160 mg/day). Serum potas-
sium was 4.5 mEq/liter and stimulated peripheral plasma renin
activity was 4.67 ng of angiotensin I/ml/hr compared to 10.3
before propanolol. Patient 2—A 58-yr-old woman with renal
impairment and diabetes meffitus had a blood pressure of
220/160 mm Hg and serum potassium of 2.2 mEq/liter. Renal
arteriography showed stenosis of the left renal artery. Renal vein
renin on the stenotic side was 28.0, and 14.6 on the other side.
Blood pressure was reduced to 140/80 mm Hg on propanolol
(160 mg/day), serum potassium was 5.2 mliq/liter and stimulated
peripheral plasma renin activity was 2.59 ng/ml/hr compared to
stimulated peripheral plasma renin activity of 33.3 ng/ml/hr
prior to propanolol. Elevated plasma aldosterone values fell to
normal after propanolol administration. Blood pressure, hypo-
kalemia and hyperreninemia were controlled by propanolol
therapy in two patients with renovascular hypertension who
were poor surgical candidates.
Prognosis in bacteriuric males: United States Public Health
Service cooperative study. R. B. Freeman, L. Bromer and W. M.
Smith, Public Health Service Hospitals, San Francisco, California.
Bacteriologic response to therapy, renal function and mortality
were analyzed in a prospective study of 249 bacteriuric men
followed for up to ten years. All patients received initial
organism-specific antibiotic therapy followed by two years of
continuous therapy with sulfamethizole (S), nitrofurantoin (N),
methenamine mandelate (M) or placebo (P). Patients with upper
urinary tract or prostatic calculi, renal scars with subjacent
calyceal deformity, mixed infection or enterococcal bacteriuria
had a poor bacteriologic prognosis. In these patients, N and M
reduced recurrence of bacteriuria and acute clinical exacerbations
compared to P (P < 0.05). The mortality was higher in S than N,
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M and P during the two-year drug trial (P = 0.052). Patients
with pure Escherichia coil bacteriuria, normal NP and no pre-
vious therapy had a good prognosis and achieved a cure with 7 to
14 days of antibiotic therapy alone. Age, symptoms, systemic
disease and modest NP deformities were of no predictive value.
Renal function remained stable for up to ten years in 50 patients
with constant bacteriuria. Progressive renal failure occurred in
17 patients, all of whom had concomitant noninfectious renal
disease or severe obstructive uropathy. In the absence of the poor
prognostic factors cited, the majority of bacteriuric males
respond to a single 7 to 14 day course of antibiotic therapy.
Continuous therapy with N or M is indicated in those with un-
favorable factors. Bacteriuria in men is not associated with
progressive renal failure unless complicated by noninfectious
renal disease or severe obstructive uropathy.
Absence of hypophosphatemia in potassium-deficient rats.
R. M. Freeman and W. 1. Lawton, University and Veterans
Administration Hospitals, Iowa City, Iowa. Hypophosphatemia as
a consequence of potassium deficiency has been sporadically
mentioned in the clinical literature. Most case reports have been
complicated by factors which might in themselves lead to
decreased serum phosphorus levels, i.e., acid base disturbances,
glucose loading and diuretics. We have therefore measured the
serum phosphorus concentration in nutritionally induced potas-
sium deficiency of rats. Male Sprague-Dawley rats were pair-fed
a potassium-deficient diet for 21 days and killed on day 22.
K deficient Control P
Serum
K, mEq/liter 2.4 0.1 3.9 0.1 <0.001
Na, mEq/liter 146 1 142 1 <0.01
P04, mg/100 ml 7.0 0.2 7.4 0.3 NS
pH 7.56 .02 7.51 .02 <0.05
Muscle
K,pEq/GDW 292± 11 409±4 <0.001
Na,iEq/GDW 140 3 75 2 <0.001
P04, mg/GDW 10.1 0.2 10.9 0.2 <0.01
Despite severe potassium depletion, as manifested by hypokalemia
and decreased muscle potassium, significant hypophosphatemia
did not develop. Decreased muscle phosphorus was observed in
potassium deficient rats. Conclusions: 1) Hypophosphatemia is
not a regular accompaniment of severe potassium deficiency in
the rat. 2) Skeletal muscle phosphorus depletion can occur in
the absence of hypophosphatemia.
Life prolongation of anephric rats treated with oxidized
starch (OXY) and charcoaL E. A. Friedman, G. B. Laungani and
M. M. Beyer, Department of Medicine, Downstate Medical
Center, Brooklyn, New York. OXY has been shown to increase
fecal nitrogen excretion in azotemic dogs and man. To assess
whether the quantity of nitrogen bound to OXY has potential
clinical significance a live-die rat assay was devised. Male
Fischer rats were permitted free access to water and divided into
groups of 10 to 20. Survival after ureteral ligation or bilateral
nephrectomy in starved or fed rats given standard chow or a
sugar syrup was determined. Mean survival of rats whose ureters
had been ligated (2.6 days), nephrectomized and starved (2.8 days)
or nephrectomized and sugar syrup treated (2.8 days) was
similar. All rats in these control groups died by the end of the
third postoperative day. Gavage feedings, thrice-daily of two
gastrointestinal sorbents, OXY (200 mg/day) and charcoal (200
mg/day), alone and in combination, were administered to
additional groups of starved, bilaterally nephrectomized rats.
Each sorbent was suspended in sugar syrup vehicle. Treatment
with charcoal in syrup did not alter mean survival (2.9 days)
though one rat in this group lived four days. Administration of
OXY in syrup significantly (P = <0.02) prolonged life (3.3 days)
with 6 of 11 rats living longer than any control. Combined
charcoal-OXY-syrup treatment increased survival to a mean of
4.2 days (P = <0.001) with 7 of 22 rats living five days and 1
surviving six days. These data indicate that sorbent extraction of
"wastes" from the gut of anephric rats may be sufficient in an
acute trial to significantly increase survival.
Rapid reversal of intractable uremic pencarditis by instillation
of a nonabsorbable steroid. Thomas J. Fuller, James P. Knochel,
J. Patrick Brennan, Christopher D. Fetner and Martin G. White,
Departments of Medicine, Veterans Administration Hospital and
Southwestern Medical School, Dallas, Texas. Five cases of
intractable pericarditis, unresponsive to intensive dialysis, were
treated with pericardiocentesis and prolonged pericardial drain-
age (16 to 60 hr) by an indwelling polyethylene catheter (PC)
and instillation of a nonabsorbable steroid. Evidence of in-
tractability was based on either the recurrence of cardiac
tamponade after pericardiocentesis (two patients) or progression
of the pericardial effusion despite four weeks of dialysis fwe
times weekly (three patients). This group of five patients ex-
perienced a complete cure in one to seven days after catheter
removal and subsequently was followed from one to nine months
(average = six) with no evidence of recurrent pericarditis or
pericardial constriction. The mean predialysis values for blood
urea nitrogen (BUN) and creatinine at the onset of pericarditis
were 69 and 10.9 mg/l00 ml and at the time of catheter
insertion 37 and 6.7 mg/100 ml, respectively. The length of
time on dialysis at the time of diagnosis ranged from 2 to 12
months. The advantages of this procedure are threefold: First, it
avoids the danger of prolonged systemic steroid administration.
Second, early treatment possibly decreases the chances of
developing subacute or constrictive pericarditis. Third, it circum-
vents the associated risks of general anesthesia and thoracotomy
otherwise utilized for treatment of this disorder.
Effect of prostaglandin synthetase inhibition on pyrogen-
induced renal hyperemia in the dog J. Gagnon, K. Rice and W.
Flamenbaum, Department of Nephrology, Walter Reed Army
Institute of Research, Washington, D.C. Renal hyperemia has
frequently been demonstrated to result from the administration
of pyrogens. The effect of inhibition of prostaglandin synthetase
by meclofenamate (M) on pyrogenic renal hyperemia was
evaluated. Separate groups of dogs were studied after the
administration of triple typhoid vaccine (TTV) alone (0.25 ml
i.v.), N 8, or with M, 5 mg/kg i.v., N = 7. Blood pressure (BP),
left kidney renal blood flow (RBF), renal vascular resistance
(RVR in mm Hg/ml/min) and glomerular filtration rate (GFR)
were determined. These values were compared (* P = 0.05) to
control (C) values, SE.
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Comparable alterations were observed in the right kidney. The
increased RBF and decreased RVR observed after TTV were
prevented by the administration of M. Similarly, BP increased
TTV + M rather than decreased it as with TTV alone. These data
suggest that the renal hyperemia subsequent to the administration
of TFV may be mediated by renal prostaglandin synthesis.
Some biochemical responses to change in external acidity.
James L. Gamble, Jr. and John E. Hasegawa, Department of
Physiology, Johns Hopkins School of Medicine, Baltimore,
Maryland. When there is significant respiratory compensation for
metabolic acidosis, tissue buffering and renal excretion of acid
appear to be achieved with minimal or no intracellular acidifica-
tion. The processes can be associated with presumed changes in
hydrogen ion gradients across cell walls. These observations draw
attention to adenosine triphosphate (AlP) synthesis, a reaction
which can accept hydrogen ions in the absence of acidification
and which, in mitochondria, has been associated with changes in
hydrogen ion gradients. Measurements with both mitochondria
and cultured human lymphocytes show increases in ATP (from
3 to 8 and from 4 to 12 imo1es/g of protein, respectively) with
acidification over physiological ranges. The changes occur in two
to three minutes and are reversible. However, only in mito-
chondria was there evidence of relation to change in the H+ ion
gradient. These reactions have been analyzed with column and
thin-layer chromatography together with enzymatic analysis. In
mitochondria the breakdown of AlP with aikalinization equates
with increase in ADP, adenosine monophosphate (AMP) and
inorganic phosphate. In the lymphocytes, cultured under an-
aerobic conditions, radioactive phosphate from ATP is transferred
to fructose-1,6-diphosphate. The changes in both aerobic and
anaerobic reactions are those appropriate for a feedback
mechanism in control of any ATP-dependent secretion of acid.
significance for race (P < 0.01) and age (P < 0.025) but not for
sex. Analysis of the Q confirms the relationship of some
associated coronary risk factors with HBP, i.e., pregnancy
(18%, 205 of 1; 145 had HBP with pregnancy), family history,
obesity. The follow-up Q is critical to assure the extent of FP.
Mass screening is shown to be effective in identifying and stimu-
lating treatment for persons with HBP.
Effects of chronic, oral loading of KU on acid-base homeo-
stasi& Howard B. Garfinkel, Department of Medicine, Medical
University of South Carolina, Charleston, South Carolina. Acute
K loading is known to produce renal HCO3 loss and metabolic
acidosis, but the effects of chronic, high-dose K loading on acid-
base hoineostasis have not been well-studied. Five dogs maintained
on a low-electrolyte diet were fed KU (20 mEq/kg) daily for
periods of at least seven days. During the first period of KU
feeding, the diet was also supplemented with NaCI (2.5 mEq/kg/
day). During a subsequent period of KU feeding, no Na was
given. Mean results are shown with * indicating a P < 0.05
difference from control. Numbers for each period are the means
of the last two to three days of the period. No significant
Control
KU +NaCI
KU
H
mEq/
liter
HCO3
mEg!
liter
Na
mEq/
liter
K
inEq/
liter
Cl UPH
mEg!
liter
41 21.3 151 3.7 111
42
46
20.2
18.8*
144*
144*
3.8
4.5
111
110
5.67
-
5.22
5.68
changes in net acid excretion per period were detected. These
data show that chronic, oral loading of KC1 does not result in
significant metabolic acidosis when normal amounts of Na are
present in the diet. When Na is removed from the diet, metabolic
acidosis does develop. The reduction in serum HCO3 which
occurs when Na is removed from the diet in the presence of a
large orally administered KCI load suggests the possibility of a
competition between K+ and H+ for tubular secretion in ex-
change for Na+ reabsorption which is unmasked only by
dietary Na restriction (and, presumably, a decrease in distal
tubular luminal Na availability).
Follow-up of the New Orleans mass hypertension screening
Stanley B. Garbus, David Troendle, Michael Pore and Sharon B.
Garbus, Department of Medicine, Louisiana State University
Medical Center, New Orleans, Louisiana. Of 30,329 persons
screened, 8,953 were found to have high blood pressure (HBP).
Follow-up letters and questionnaires (Q) weresent to those with
HBP to stimulate further evaluation. Data from the returned Q
(27%, 2,378 of 8,953) were analyzed to assess the potential value
of such HEP screenings. Most persons returning Q had seen their
doctor (94%, 2,139 of 2,285). Of those 60% (1,371 of 2,301)
without a previous history (PHx) of HBP, 91% (1,261 of 1,371)
were seen by their doctor, and 42% (550 of 1,314) were put on
therapy. P}Ix and current therapy are significantly correlated
(P < 0.001) with more blacks on therapy. Confirmed hyper-
tensives (HTC) were defined as those either with HBP (160/9O)
or on therapy for HBP, and totaled 89% with 11% as false-
positive (FP). Frequency distribution for age on primary screen-
ing was similar to that for HTC. Further analysis of FP showed
Antibody-induced and direct lymphocyte-mediated cyto-
toxicity: Assays of presensitization. M. Robert Garovoy, Edward
Ball, Robert E. Lordon and Alfred L. Thompson, Wilford Hall
USAF Medical Center, San Antonio, Texas. Antibody-induced
lymphocyte-mediated cytotoxicity (AILMC), an assay of homoral
immunity; and direct lymphocyte-mediated cytotoxity (DLMC),
an assay of cellular immunity, were compared to the standard
antibody (Ab) crossmatch test in evaluating the state of sensitiza-
tion of 30 patients (pts) maintained on hemodialysis prior to
renal transplantation. The injury produced by recipient lympho-
cytes upon 5tchromium-labeled donor lymphocytes was meas-
ured in a microassay DLMC. Augmentation of cytotoxicity in
the presence of heated recipient serum represented the AILMC.
Among 5 of 30 pts there were ten positive crossmatches with
prospective donors and all of ten were confirmed by a positive
DLMC and six of ten produced a positive AILMC. Negative
crossmatches of 25 pta were confirmed by negative DLMC and
AILMC in 20 of 25 pts. However 5 of 25 pts had a positive
BP
mm Hg
126 4
107 4*
RVRRBF
ml/min
220 23
321 52*
GFR
ml/mi,z
37 3
36 4
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DLMC and 3 of these 5 had a positive AILMC. Eight pts with all
three assays negative received renal allografts. No pt had a
hyperacute rejection and all have functioning grafts at one year.
One pt had a positive crossmatch with his donor four months
prior to transplantation but with conversion to a negative
crossmatch, DLMC and AILMC, was successfully transplanted.
Thus, 1) pts on dialysis may possess a unique Ab which can
trigger noncommitted lymphocytes into cytotoxic "killer" cells;
2) "nonresponders" may indeed be "different responders"; and
3) the DLMC and AILMC can sometimes be the sole
indicators of presensitization and may supplement the cross-
match test in the pretransplant recipient evaluation.
Antibody-induced and direct lymphocyte-mediated cyto-
toxicity: Suppression by agents that elevate cAMP. M. Robert
Garovoy, Edward Ball, Robert E. Lordon and Alfred L.
Thompson, Wilford Hall USAF Medical Center, San Antonio,
Texas. The effect of agents that elevate intracellular levels of
cyclic adenosine monophosphate (cAMP) upon human cell-
ular immunity was tested in the in vitro assays of di-
rect lymphocyte-mediated cytotoxicity (DLMC) and antibody-
induced lymphocyte-mediated cytotoxicity (AILMC). In DLMC,
sensitized thymic-derived CT) lymphocytes injure target cells
bearing the sensitizing ailoantigens, while in AILMC, nonimmune,
nonthymic-dependent (B) lymphocytes injure antibody-coated
target cells. The injury produced by lymphocytes from sensitized
patients on hemodialysis upon 5tchromium-labeled "donor"
lymphocytes was measured in a microassay DLMC. Expression of
cytotoxicity by lymphocytes from healthy, normal volunteers
upon "donor" lymphocytes after the addition of heated patient
serum represented the AILMC. Dibutyrl cAMP (10-3 to 106M),
aminophylline (103 to 105M), prostaglandin E1 (10k to
10M) and prostaglandin F2a (10—3 to 10'lM), agents which
are known to elevate intracellular cAMP, achieved a dose-
dependent suppression of DLMC and AILMC down to baseline.
Prostaglandin F2a when combined with aminophylline showed an
additive suppressive effect. Thus, 1) the effector arc of human
thymic-dependent (T) and nonthymic-dependent (B) lympho-
cytes may be suppressed by agents known to elevate intracellular
levels of cAMP; 2) both T and B lymphocyte cytotoxicity show
a similar susceptibility to inhibition by this class of agents; and
3) a clinical approach to immunosuppression through manipula-
tion of intracellular levels of cAMP appears warranted.
Detection of antiplatelet antibody (APA) in patients with
renal cortical necrosis (RCN). M. C. Gelfand, E. A. Friedman, J.
H. Knepshield and S. Karpatkin, Georgetown University Hospital,
Washington, D.C., Downstate Medical Center, Brooklyn, New
York, and New York University Medical Center, New York City,
New York. The prognosis of renal allotranspiantation in patients
(pts) with renal failure consequent to bilateral RCN is poor. Of
38 transplants in 31 pts, only 13 (34%) were functioning at six
months. Such poor results are similar to those seen in pts with
performed cytotoxic antibodies. We, therefore, tested the sera of
14 pts with RCN for the presence of cytotoxic antibodies.
Controls were a group of "matched" pts on hemodialysis with
renal failure not caused by RCN. Eleven of 14 RCN pts had a
circulating antibody capable of releasing factor Ill from platelets.
The antibody could be blocked by pretreatment of the serum
with antihuman IgG. This 79% incidence of antiplatelet antibody
in RCN pts is significantly higher (P < 0.05) than that seen in
control pts (33%). Lymphocytotoxic antibodies were not found
in a greater proportion of RCN pts and were not detected in the
majority of pts with APA suggesting that the APA is not merely
antihistocompatibility antibody. The APA may arise as a con-
sequence of RCN or through sensitization mechanisms such as
transfusions, pregnancy, etc. Although not detectable by lympho-
cytotoxicity screening, the APA may result in compromised renal
transplant survival. Although the pathogenesis and role of APA
remain controversial, its presence suggests caution in evaluating
pts with RCN for renal transplantation.
Life-threatening hyperkalemia resulting from geophagia. M.
C. Gelfand, J. H. Knepshield, A. Zarate and G. E. Schreiner,
Georgetown University Hospital, Washington, D.C. Life-
threatening hyperkalemia (paralysis; coma; cardiac arrythmias;
serum Kt 9.8 mEq/liter) in a hospitalized patient who denied
dietary indiscretion except for the ingestion of clay led us to
investigate the potential danger of geophagia in patients receiving
repetitive dialysis. Four additional patients were identified
who habitually ingested clay. All patients were black and
began eating clay as children. These patients indicate an
incidence of geophagia of about 10% in our black dialysis popu-
lation. Four of five patients had had numerous episodes of
significant hyperkalemia requiring hospitalization. Evaluation of
coastal plain clays indicates a K content of about 40
mEq/l00 g. Such K could be released at gastric acid pH, thus
providing up to four days' supply of K in as little as 300 g of
clay. Since warning our patients of the dangers of clay ingestion,
no new hyperkalemic episodes have been observed in these
patients. This suggests the importance of warning patients with
renal insufficiency, especially blacks, with unexplained hyper-
kalemia of the dangers of geophagia.
Relationship between renal status and efficacy of immuno-
suppressive drug therapy. M. C. Gelfand, A. D. Steinberg, J. A.
Hardin and D. T. Lowenthal, Georgetown University Hospital,
Washington, D.C.; National Institutes of Health, Bethesda,
Maryland; and Walter Reed Army Hospital, Washington, D.C.
Female NZB/W mice develop focal glomerulonephritis (GN)
characterized by immune deposits between three and six months
of age, renal histological abnormalities between seven and ten
months and uremic death four to six weeks following the develop-
ment of severe proteinuria (P). As a result, such mice offer an
excellent model to study immunosuppressive drug therapy begun
at various times during the course of the disease. In one experi-
ment, groups of mice were treated at either five or eight months
of age with azathioprine, cyclophosphainide or methylprednisone
in various combinations (1.5 mg/kg/day). Mice treated at five
months of age had significantly prolonged survival whereas those
treated at eight months did not. Secondly, eight-month-old
mice were divided iuto groups with "mild" renal disease
(P. 0 — 1+) or "severe" renal disease (P. 3 — 4+) and treated as
above. Only mice with "mild" renal disease responded to
therapy. Finally, female NZB[W mice were treated with one to
three doses of cyclophosphamide, 90 mg/kg, at one- to two-week
intervals at various ages. Such treatment significantly prolonged
life (a-median survival, 102 to 158 days) if given between 4% and
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63/2 months of age, the period of immune-complex deposition
prior to severe glomerular injury. Treatment up to two months
of age or after seven months did not prolong survival. These
studies suggest that the optimal time for the treatment of
NZB/W mice autoimmune glomerulonephritis is during immune-
complex deposition, and indicate therapy is ineffective after
established renal injury.
Rapid appearance of complement receptor lymphocytes
(CRL) in mice having autounmune glomerulonephritis. M. C.
Gelfand, A. D. Steinberg and W. E. Paul, (Introduced by W.
cirksena), Georgetown University Hospital, Washington, D. C., and
the National Institutes of Health, Bethesda, Maryland. New
Zealand mice develop a syndrome analogous to human systemic
lupus erythematosus (SLE) characterized by immune-complex
GN, autoantibodies and lymphoproliferation. In addition, these
mice achieve immunologic maturity when very young. By one
week of age they develop B-cell antibody responses equal to
those of adult mice. We therefore studied the ontogeny of B
lymphocytes "normal" BALB/c, C57BL/6, DBA/2, and
CDF1 (control) and NZB, NZW and NZB/W (NZ) strains of
neonatal mice. In mice B-cells axe identified by the presence of
easily detectable surface immunoglobulin (Ig) or surface receptors
for an activated component of complement (C3). Lymphocytes
bearing C3 receptors are called CRL. Ig-bearing spleen lymphoid
cells appear in similar proportions in neonatal NZ and control
mice. However, marked differences in the appearance of CRL
were found. At one week of age, fewer than 1% of spleen cells
were CRL in control mice and at two weeks only 2 to 6% were
CRL. In NZ strains, at one week of age 6 to 15% and by two
weeks 13 to 30% of splenic lymphocytes were CRL. In mice,
CRL development is genetically controlled; thus, a possible
relationship between early CRL appearance and later develop-
ment of autoimmune glomerulonephxitis (GN) or lymphoprolif-
erative disorders is suggested.
Tubular function in polycystic kidney disease: An early aid
to diagnosis? K. Geoly, M. Johnson, H. Preuss and G. Schreiner,
Georgetown University School of Medicine, Washington, D.C. To
determine if tubular malfunction occurs in polycystic kidney
disease (PKD) and assess its usefulness as a diagnostic and
prognostic sign, we performed a number of tests of tubular
competence in eight patients with known PKD and compared
each result to the respective glomerular filtration rate (GFR).
Some of our data are as follows:
Patient No. 1 2 3 4 5 6 7 8
Age 50 62 45 35 35 40 36 32
Sex F F F M F F M F
Cj,ml/min 5 6 6 45 69 72 50 93
BUN,mg 76 92 110 20 22 10 30 21
TmPAH, mg/rn in 2.2 2.8 1.9 28 43 48 26 56
'rGla,mg/min 11 14 15 111 — 195 126 350
MaxU/Posms 1.0 1.1 1.0 2.1 1.4 2.1 1.7 2.4
Max NH3,
mM/24 hr <5 <5 <5 60 37 62 25 30
Mm UPH 6.4 5.4 6.0 4.8 4.7 4.7 5.3 5.2
GL = glucose.
Generally patients with severe compromise in GFR had markedly
depressed tubular function and vice versa. However, patients with
normal or near normal renal function had two disproportionately
severe tubular abnormalities: in face of overnight dehydration
and pitressin stimulation, none were able to affect a normal
maximum U/Posm ratio (N1-3.5) (even those with of 65 or
above); in addition, all the patients, regardless of level of GFR,
were unable to generate a normal rise above baseline in NH3
production (nI, 80 mm/24 hr) after acid loading. From this we
conclude that inability to obtain a max U/Posm or max UNH3
or both may be an early and characteristic sign of PKD.
Delivery of diethyl-hexyl-phthalate (DEEP) into patients
(pts) during hemodialysis. T. P. Gibson, W. A. Briggs and B. J.
Boone, Departments of Nephrology and Biochemistry, Walter
Reed Army Institute of Research, Washington, D. C. It has been
determined that the plasticyzer DEHP can be leached from
plastic bags used for storage of blood and other fluids. Recent
studies indicate that the amount leached is greater into plasma
than saline. During hemodialysis, pts' blood is in contact with
various plastic tubings; thus, studies were undertaken to deter-
mine how much, if any, DEEP was delivered into pts during
dialysis. Serial arterial venous blood samples were drawn into
glass syringes; serum was separated in acid-washed glass test
tubes and stored at —20° C until analyzed for DEHP utilizing gas
liquid chromatography. Results to date show mean concentra-
tion of DEEP being delivered into pts at selected time intervals
to be as follows: 30 mm, 3130 ng/ml; one hour, 4522 ng/ml;
three hours, 7820 ng/ml; and five hours, 4512 ng/ml. The total
DEEP administered to pts has been estimated to be 70 mg per
dialysis or about 11 g/yr. Since DEHP leached into plasma is not
particulate, as in saline, its tissue distribution and deposition
may be more extensive than currently suspected.
Neurologic abnormalities in uremia: Study by quantitative
methods and implications for pathogenesis. H. E. Ginn, P. E.
Teschan, J. R. Bourne, .1. W. Ward, M. W. Fristoe, L. W.
McLain and P. J. Walker, Vanderbilt University Medical Center,
Nashville, Tennessee. Uremic symptoms which impair patients'
clinical well-being and effective social function 1) are mediated
primarily by the nervous system; 2) reflect impairments of
cognition, consciousness, somatic motor control and autonomic
function; and 3) are improved and controlled by dialysis
therapy. In 24 undialyzed patients with carefully managed
end-stage renal disease and failure, several quantitative measures
of uremic neurologic dysfunction were variably correlated (r)
with serum creatinine concentration as an index of renal failure.
Function Measure N r P <
EEG
Cognition
% Power
Visual evoked
latency
Trailmaking task
Choice reaction
time
Auditory short-term
memory
Mental arithmetic
29
12
23
5
17
14
0.695
0.414
0.890
0.3 17
0.687
0.768
0.0009
0.008
0.0009
0.060
0.0009
0.0009
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Peripheral nerve function was generally normal before and after
onset of maintenance dialysis. Normalization of the remaining
measures objectively documented the clinical improvement
following dialysis or transplantation, revealed greater benefit of
increased dialysis frequency and permitted objective exploration
of differential removal of several molecular species. It is con-
cluded that 1) functionally significant disabilities of clinical
uremia as well as adequacy of dialysis may be directly and
objectively assessed by means of appropriate neurobehavioral
measures and 2) such assessment is essential if biochemical
phenomena are to be related to the clinical uremic illness.
Renal glycosuria secondary to gentamicin (G). David B.
Ginsburg, Antonio Quintanilla and Murray L. Levin, Departments
of Medicine, Veterans Administration Research flospital and
Northwestern University Medical School, Chicago, illinois. Pro-
duction of renal failure (RF) in animals with G has required high
doses, and tubular abnormalities have been reported rarely.
Twenty rabbits were divided into a control group and two
treatment groups given G, either low.dose (LD) (8 mg/kg) or
high-dose (HD) (16 mg/kg) divided into two daily s.c. injections.
Serum and urine Na+, K+, glucose and creatinine (Cr) and urine
protein and pH were measured. Two animals survived in each
treatment group with serum Cr < 2 mg/100 ml at the end
of the experiment, after transient elevations. All remaining
animals (five in each group) died in RF except one in LD group
with Cr of 10.2 mg/l00 ml.HD animals died (an average of)
15 days after starting G and LD after 20 days. Except for two
agonal samples, blood sugar concentrations were not elevated in
any animals throughout study. Controls had <10 mg/100 ml
glycosuria; the four treated animals which recovered had only
mild, transient glycosuria. However, eight of ten animals which
developed RF had moderate to heavy glycosuria (> 70 mg/100
ml) in the absence of hyperglycemia. Serum Na+ and K+ re-
mained normal. Two animals had probable renal tubular acidosis,
but urine pH as low as 5.2 was seen in others with severe RF.
Results demonstrate tubular dysfunction and severe azotemia
from doses of G only slightly higher than those used clinically.
The acute effects of growth hormone (Gil) on renal
phosphate (P) and calcium (Ca) excretion. S. Goldfarb, Z. S.
Agus and M. Goldberg, Department of Medicine, University of
Pennsylvania, Philadelphia, Pennsylvania. Previous studies have
shown that chronic administration of GH is antiphosphaturic and
hypercalciuric in both dog and man. To test whether infusions of
GH have acute effects on renal Ca and P handling, clearance studies
were performed in mongrel dogs. Intact animals were infused with
highly purified bovine Gil (1000 jg loading dose and 450 pg/hr
sustaining dose) or vehicle. Previous studies have shown this
GH preparation to be metabolically active with chronic admin-
istration to dogs. No significant effects of acute GH infusion on
glomerular filtration rate (GFR) or tubular reabsorption of Ca
and P were observed. To study the effects of GH in the absence
of parathyroid hormone (PTH) and during saturation of tubular
P transport sites, acutely thyroparathyroidectomized P-infused
dogs were given GH (N = 5)or inactive vehicle (N = 4). GFR was
stable in both groups and P reabsorption was unchanged with
time in control dogs. GH administration resulted in a significant
fall in P reabsorption (189 13 to 155 16 izmoles/min/100 ml
GFR, P < 0.05) in the first hour after infusion. CCa/GFR X 100
significantly increased (0.99 0.07 to L56 0.17,P < 0.05)
two hours after GH infusion while Ca excretion was stable in
controls. A small increment in CNa/GFR occurred in both con-
trol and GH dogs but the natriuresis was not significantly
different between the two groups. These studies show that acute
infusion of GH does not produce antiphosphaturia either in the
presence or absence of PTH. In the absence of PTH, GH infusion
results in a calciuria that is unrelated to changes in Na excretion.
Tubular sites of action of dibutyryl cyclic AMP (DBCAMP)
on renal phosphate reabsorption. S. Goldfarb, Z. S. Agus and M.
Goldberg, Department of Medicine, University of Pennsylvania,
Philadelphia, Pennsylvania. We have previously shown that
parathyroid hormone (PTH) infusion produces inhibition of
both proximal and distal nephron phosphate reabsorption while
saline infusion selectively inhibits only the proximal system. In
order to define further the role of cyclic AMP in distal phosphate
reabsorption, re-collection micropuncture studies were performed
in nine acutely thyroparathyroidectomized phosphate-loaded
dogs. Following control clearance studies and tubular fluid
collections, DBCAMP was infused at 100 mg/hr. Single nephron
glomerular filtration rate was unchanged (68 1 to 62 5 nI/miss,
NS) while proximal fractional phosphate reabsorption fell from
0.26 0.03 to 0.17 0.04 (P < 0.05). As whole kidney
fractional phosphate reabsorption fell from 0.57 0.03 to 0.37
0.04 (P <0.01), calculated "distal" nephron fractional reabsorp-
tion decreased from 0.31 0.03 to 0.20 0.04 (P <0.05) with
DBCAMP infusion. These studies indicate that DBCAMP, in con-
trast to saline infusion, inhibits both proximal and distal
fractional phosphate reabsorption. As the changes in both
segments of the nephron are almost identical to those previously
reported with PTH, these data indicate that the action of PTh
on the distal phosphate reabsorptive system is also mediated via
the adenyl cyclase system.
Presence of renotropin in rat kidneys. H. Goldin and H. G.
Preuss, Georgetown University, Washington, D. C. Between 10
and 30 hr following uninephrectomy (UNI) in rats, sera or
ultrafiltrates of plasma (12% vol/vol) when compared to sera or
plasma ultrafiltrates from sham-operated rats have the ability to
stimulate thymidine incorporation into DNA of incubating
kidney tissue (+15%, P < 0.05; +14%, P < 0.01). By autoradio-
graphy, it was shown that 47% of labelled cells were proximal;
12%, distal; 24%, loop of Henle; and 17% glomerular. Because
we obtained no similar stimulation using sera or plasma ultra-
filtrates from bilaterally nephrectomized rats (+3%, NS; —6.4%,
NS), we postulated that our renotropic factor could emanate
from the kidney. The supernatant from homogenized kidneys
of UNI 20 hr after the operation and control rats (C) both
significantly depressed thymidine incorporation into kidney slice
DNA (—23%, P < 0.01; —25%,P< 0.01);however, after adding
a common control sera to the medium, renal extracts from UNI
stimulated thymidine incorporation (+27%, P < 0.01) while
extracts from C still did not (-1 1%, NS). Extracts from UNI
kidneys in the presence of UNI sera stimulated even more
(+48%,P < 0.001). In the presence of sera, extracts from kidneys
affected by ureteral obstruction and folic acid injections also
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stimulated thymidine incorporation into kidney slice DNA
(+14 and +27%). Such stimulation by renal extracts from
growing kidneys could not be produced in liver slices. We con-
clude that a substance can be extracted from growing kidneys
that in the presence of a factor in sera can stimulate thymidine
incorporation into renal slice DNA.
Factors controlling medium mol wt peptides (MMWP) in
dialysis patients. Frank A. Gotch, John A. Sargent and John H.
Peters, Franklin Hospital, San Francisco, California, and Stanford
Research Institute, Menlo Park, California. The concentration
of MMWP in blood, dialysate and urine was measured in 17
dialysis patients by 280 nM abs. monitoring of Sephadex G-50
macrocolumn eluants. Dialyzer and renal clearance of MMWP, in
mi/mm, (KdP, KrP) and 12 (Kd 12) were calculated. Pre- and
postdialysis MMWP distribution volume (Vp) and generation rate
(Go, nmoles/min) were calculated assuming single pool kinetics.
Simultaneous measurements and calculations were made for urea
N (U), and dietary protein (g/day) was analyzed. Serial measure-
ments of nerve conduction (NC), platelet function (PF) and
anemia (A) were made. Analysis showed no correlation of
C0P, NC, PF or A to Kd B12 varied 20 to 100 mI/mm. C0P
correlated strongly to G (y = 0.17 X —0.003, r 0.98,N =17),
G correlated to G(mg/min)(y = 0.72 X —1.18,N= 11) and
G (g/day) correlated to protein intake (y = 0.11 X +0.25,
r 0.86, N 19). It is concluded that 1) dietary protein con-
trols C0P; 2) Kd B12 had no influence on C0P, probably
because VP is double-pool with high intercompartmental transfer
resistance; and 3) the data contradict the concept that short dial-
ysis time is dependent on large dialyzer surface area and Kd l2
Effect of vasoconstrictor stimuli on intrarenal distribution
of blood flow. R. 1$'. Gotshall and H. D. Itskovitz, Departments of
Physiology and Medicine, Medical College of Wisconsin, Milwau-
kee, Wisconsin. Increases in perfusion pressure (PP) of 30%
while maintaining renal blood flow (RBF) constant resulted in an
increased ratio of outer cortical (OC):inner cortical (IC)
fractional blood flow (determined by radioactive microspheres)
in 27 isolated blood-perfused dog kidneys, whether PP was
increased by renal nerve stimulation (RNS), infusions of
norepinephrine (NE) or angiotensin H (All). The change in
OC:IC in response to RNS was from 73:27 to 78:22 (P < 0.05).
The response to NE infusion was from 67:33 to 71:29 (P < 0.005).
The response to All was from 71:29 to 77:23 (P < 0.005).
When the vasoconstrictor stimulus was applied at constant PP
while reducing RBF 20% in 27 kidneys, RNS and NE once
again resulted in increases in OC : IC. The change for RNS was
from 74:26 to 78:22 (P < 0.025), and for NE, from 69:31 to
74:26 (P < 0.005). No significant change in OC:IC occurred
with All at constant PP, since there were inconsistent responses
of the inner cortex. These results indicate a greater sensitivity of
the inner cortical than the outer cortical vasculature to
vasoconstrictor stimuli of moderate intensity. The lack of
consistent effect of Al! at constant PP may be due to modulation
of vasoconstrictor activity by prostaglandin release.
Functional comparison of the distal convoluted tubule and
the cortical collecting tubule. J. B. Gross, M. Imai and J. P.
Kokko, Department of Internal Medicine, University of Texas
Southwestern Medical School, Dallas, Texas. Electrical and
permeability features of the distal convoluted tubule (DCT) and
the cortical collecting tubule (CCT) were examined using the
technique where isolated segments of rabbit tubules were per-
fused in vitro. When rabbits were given regular diet and tubules
were perfused and bathed in artificial solutions simulating plasma
ultrafiltrate, the potential difference (PD) was +3.7 1.9 mV
in CCT and —40.4 2.8 my in DCT. When rabbits were given a
low Na, high K diet plus DOCA i.m. (1 mg/kg/day), the PD in
both CCT (—30.8 3.9 mV) and DCT (—33.8 5.5 my) was
negative. The PD in the CCT was quantitatively similar to that of
diet plus DOCA when animals were given DOCA alone. The
PD in both segments was inhibited by ouabain (10—5 M)
in the bath or by amiloride (105 M) in the perfusate.
Addition of antidiuretic hormone (ADH) (200 tU/ml) to
the bath caused a gradual decline of PD to zero in the CCT,
but failed to produce a PD response in the DCT. Osmotic water
permeability (Lu) was essentially zero in both segments in the
absence of ADH. After addition of ADH to the bath, L in the
DCT remained zero, but increased to 71.9 25.5 X io
cm/sec/atm in the CCT. We conclude that both segments are
similar in that each possesses an electrogenic transport process
but that these segments differ in that 1) the CCT requires either
exogenous or endogenous mineralocorticoid to maintain a
maximal negative PD, while the PD in DCT appears to be
independent of mineralocorticoid effect; and 2) the CCT re-
sponds to ADH with a marked rise in water permeability,
whereas the DCT is impermeable to water before and after
addition of ADH.
Electroencephalogram (EEG) in acute uremia: Effects of
parathyroid hormone (PTH) and brain electrolytes. R. Guisado,
A. I. Arieff and S. C. Massry, Departments of Medicine and
Neurology, Veterans Administration Wadsworth Hospital Center,
Cedars-Sinai Medical Center and UCLA School of Medicine,
Los Angeles, California. Studies were done to evaluate the
effects of brain Ca++ and PTH on the EEG of normal and uremic
dogs. Measurements were made of arterial pH and HCO, and of
Na+, K+, Ca++, Mg++, POX' and creatinine in plasma, CSF and
brain. Manual analysis of frequency and power distribution of
the EEG were made in all animals. In uremic dogs, there was a
significant increase in both the % distribution of frequencies
below 5 Hz (32.7 4.5% vs. normal 3.1 1.0%)and the %EEG
power for frequencies below 5 Hz (47.0 6.0 vs. normal
4.4 1.4%), and there were bursts of delta activity. These
changes were largely prevented by parathyroidectomy (PTX)
prior to uremia, but the administration of parathyroid extract to
either normal dogs or to FTX uremic dogs induced EEG changes
similar to those noted in intact uremic animals. In all animals
with EEG changes, brain content of Ca (321 to 335 mg/kg of
dry wt) was significantly higher than in either normal dogs or
PTX uremia dogs (264 to 270 mg/kg of dry wt). Changes in
arterial pH and HCO, or in the concentrations of Na+, K+,
Ca, Mg, PO or creatinine in plasma or CSF, were similar in
intact and PTX uremic dogs. The results indicate that the EEG
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changes found in acute renal failure require the presence of
excess parathyroid hormone in blood, and are related to
changes in brain Ca content.
Methocarbamol (M) for hemodiaiysis-induced muscle cramp.
Surrendra Gupta, Martin Neff, Robert Sli/kin and Andres Baez,
Mt. Sinai Hospital Services of the City Hospital at Elmhurst,
New York. Muscle cramps are a frequent problem
during hemodialysis, especially with high ultrafiltration. In
cramps unassociated with hypotension, in patients in whom
saline is ineffective or contraindicated and who fail to respond to
decreasing the blood flow through the dialyzer, we have found
administration of M is frequently effective. Over the past six
months, 124 of 224 patients dialyzed received M. With the
onset of muscle cramps unassociated with hypotension, ig of M
is injected i.v. over five minutes. 1066 doses were used including
766 doses in 24 patients. Eighty % of the patients got total relief
of discomfort and virtually all the patients noted some benefit.
In most, relief persisted throughout hemodialysis but some
patients received as many as three injections in one dialysis.
Hypotension developed in 20% of patients after injection.
Rarely nausea, light headedness, headache, euphoria and a bad
taste were seen. Tolerance may be a problem in some patients.
There has been no evidence of toxic symptoms or significant
change in hematocrit, SGOT, SGPT, LDH, bilirubin, BUN,
creatinine, calcium, phosphorus, albumin, total protein, nerve
conduction velocity or EKG in any patient—including nine who
received more than 40 doses, and one patient after 73 doses. We
are currently undertaking a double-blinded study of M against its
vehicle to further evaluate efficacy and side effects.
Focal sclerosing glomerular lesion and idiopathic nephrotlc
syndrome. F. Gyorkey, K.W. Mi G. Eknoyan, G. Claus and
I. Krisko, Veterans Administration Hospital, Houston, Texas.
Five % of children with nephrotic syndrome and minimal lesion
are steroid nonresponsive and develop sclerosing glomerular
lesion. Biopsy specimens of 20 adult patients in our series with
nephrotic syndrome showed this lesion. No staining was observed
in immunofluorescent studies using antihuman IgG, 1gM, IgA and
131C in the biopsy specimens. Electron microscopically there were
no immune-complex deposits. Six patients were steroid-resistant,
and an additional three became resistant (circa, 50% nonrespon-
sive). Study of biopsy specimens in the latter group revealed an
increase in the mesangeal matrix and basement membrane
irregularity, so-called "focal scierosing lesion". Progressive renal
disease developed in five patients, with failure in two to six
years. Subsequent specimens in three patients showed glomerular
alterations identical to those of chronic scierosing glomerulone-
phritis. Our data support Churg's observations, and we believe
that focal glomerular lesion is a disease entity different from the
minimal change lesion with a distinct clinicopathological basis
and evolution. The progression of the aforementioned lesion in
three patients to chronic scler'osing glomerulonephritis makes it
probable that focal selerosing glomerular lesion is an early phase
in the development of chronic glomerulonephritis.
Inhibition of vasopressin action by coichicine. Dennis Hall,
Ann Taylor and Roy Maffly, Departments of Medicine, Stanford
University, Veterans Administration Hospital, Palo Alto,
California. The effect of colchicine, known to disrupt cytoplasmic
microtubules, on urine concentration with and without vaso-
pressin has been studied in rats with hereditary diabetes insipidus.
After anesthesia, the rats were placed into one of four treatment
groups: coichicine (C) alone, vasopressin (VP) alone, VP + C, and
neither VP nor C. C(0.05 mg/100 g of body wt) was given i.v.
at the beginning of a three-hour hypotonic saline + glucose in-
fusion, followed by VP(10 jzU/min/100 g) added to a second
infusion at a reduced rate but with the same solute load.
Without VP, C did not impair urine dilution or alter the re-
sponse to either infusion as determined by urine osmolality or
free water clearance (CH2O). With VP, both groups had a
similar response over the first 30 mm of VP exposure; then the
VP + C group developed an impaired response. The following
values were obtained:
VP
VP+C 415 29.0± 2.5 — 7.1 2.5
P <0.01 <0.02 <0.01
After VP, glomerular filtration rate (GFR), osmolar clearance,
Na+ and K+ excretion rates, serum Na+, serum osmolality,
blood pressure and changes in body wt were not significantly
different between the VP and VP + C groups. Hematocrit
(48.3 1.0 %) and serum K (3.57 .06) were significantly
different in the VP + C group as compared with the VP alone
group (43.4 1.5 and 3.84 .06, P < 0.05 for both values).
We conclude that coichicine can inhibit the action of vasopressin.
The possible role of microtubules in this inhibition is under
continued study.
Paradoxical renal blood flow response to minoxidil. Phillip
M. Hall, Fabio Magrin4 Robert C. Tarazi, Emmanuel Bravo
and Harriet P. Dustan, Department of Nephrology and Division
Research, Cleveland Clinic, Cleveland, Ohio. Minoxidil therapy
is associated with impressive degrees of volume expansion;
possible mechanisms were investigated by simultaneous deter-
minations in six patients of cardiac output (CO) (dye dilution),
renal blood flow (RBF) (1311-Hippuran), plasma volume (PV)
(RISA), as well as plasma renin activity (PRA) (RIA). Measure-
ments were obtained before and during treatment with minoxidil
(M) alone and in combination with propranolol (P). After M (10 to
40 mg/day) alone, mean arterial pressure (MAP), P < 0.01, and
total peripheral resistance (TPR), P < 0.01, fell. Despite the ex-
pected increase in CO(5.9 to 7.3 liters/m,P <0.05) and PV(3.2
to 4.1 liters, P < 0.01), RBF fell slightly (584 to 415 mI/mm,
P < 0.05) so that RBF/CO was significantly reduced (18 to 10.3%
P < 0.02), indicating that the renal vasculature did not participate
in the generalized vasodilatation. Total circulating renin (TCR)
correlated significantly with renal vascular resistance (RVR),
r = 0.56, P < 0.05. No significant modification was introduced
by P. These results suggest that fluid retention of M could be
dependent on physical factors related to the paradoxical renal
hemodynamic response. The lack of cortical vasodilatation could
be associated with renin or other reflex factors.
Urine osm
mOsm/kg of H20
674 50
Urine volume
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CH2O
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—19.1 1.0
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Tissue oxygenation during maintenance hemodialysis. Alan
Handt, James Szwed, Mark Farber, Friedrich Luft and Stuart
Kleir, Departments of Medicine, Indiana University and Veterans
Administration Hospital, Indianapolis, Indiana. Previous studies
from our laboratory suggested a decrease in tissue oxygen
delivery during hemodialysis due to an increase in hemoglobin-
oxygen (Hb-02) affinity, i.e., decrease in P50. The present
study was designed to determine if changes in cardiac index
(CI) and/or tissue oxygen extraction (A-V)02 could compensate
for increases in Hb-02 affinity previously observed. Eight patients
were studied at the onset (zero hour) and the end (six hours) of
hemodialysis. Factors affecting tissue oxygen delivery were
assayed and are expressed as means of * SEM.
Ohr 6hr Units F
P50 25.9 .75 25.2 .8 mm Hg NS
2,3-DPG 18.5 1.3 18.6 1.3 iimol/g/Hb NS
Plasma Pi 4.2 .8 3.4 .5 mg/100 ml NS
Hct 25.3 2.4 27.0 2.6 % NS
MCHC 31.9 .9 32.5 .6 g/lOOml NS
Plasma pH 7.39 .01 7.47 0.1 0.005
RBCpH 7.11±.02 7.12±.01 NS
CI 3.90 26 3.00 42 liters/mm/rn2 0.05
(A-V)02 3.06 .23 3.77 .29 vol % 0.05
This study demonstrates in patients during hemodialysis that 1)
with unchanging plasma Pi and RBC pH, no change occurs in
Hb-02 affinity expressed as P50; 2) with decreasing cardiac
output, increased tissue extraction of oxygen (A-V)02 compen-
sates for decreased oxygen delivery; and 3) although there was
no demonstrable change in Hb-02 affinity, it would appear that
increased tissue extraction of oxygen should be easily able to
compensate for previously reported changes in P50.
Nonlinear osmotic flow: The role of viscosity. Daphne Hare
and Charles Gravis, Department of Medicine and Biophysics,
Veterans Administration Hospital, SUNYAB, Buffalo, New
York. Many hypotheses have been suggested to explain nonli-
nearity of bulk flow (J) as a function of various osmotic
gradients (sir). Experiments were performed to ascertain what
role viscosity () might play in this observed nonlinearity.
Mucosal to serosal J,., was measured gravinometricaily inNecturus
gall bladders. Solute coupled flow was inhibited by replacing
NaCI in amphibian Ringer's (190 mOsm/liter) with Na2SO4.
Various air's up to 335 mOsm/liter were produced by the
addition of raffinose to the serosal bathing solution. i was
measured with an Ostwald viscometer. When v was plotted
against Le, the curve was nonlinear. However, when J,,, was
plotted against n/t, the nonlinearity was reduced. In order to
assess the role of viscosity while solute concentration was con-
stant, iv was measured after increasing the osmolarities of the
mucosal and serosal solutions to 390 to 700 mOsmfliter,
respectively with either Na2SO4 or raffmose. A 1v of 43.7 6.80
(SE) Ml/hour sac was measured in the hypertonic Na2SO4
experiments (i = 1.09), while lower 1,,, of 28.6 4.0 was found
with the same gradient produced by the hypertonic raffmose(i = 1.89). These iv's are significantly different. The results
indicate that viscosity does play a role in osmotic water flow in
epithelial membranes, and support the hypothesis that increasing
viscosity secondary to increasing concentration of impermeant
solute may contribute to the nonlinearity generally observed.
Fractional uptake (F) of macromolecules (M) by the renal
vascular bed compared to other vascular beds. Lee A. Hebert,
Carin Alihiser and Glenn K Rodey, Department of Medicine,
Medical College of Wisconsin, Milwaukee, Wisconsin. M re-
sembling soluble immune complexes can be made by heat
aggregating human -y-globulin and fractionating by centrifuging.
In 15 rats we studied trapping of 1251-labelled M given by constant
i.v. infusion during aortic arch injection of 85Sr-labelled micro-
spheres (MS) given over one hour in five equally spaced intervals
and in equal amounts to approach conditions of a constant in-
fusion of MS. Red blood cells (RBC's) labelled with 5tCr were
used to correct tissue 1251 for vascular volume. This permitted
calculation of F of M (FM) for a given organ in comparison to
any other organ, e.g., FM (Liver)/FM (Kidney cortex)
[QMS (Liver) X QM (Kidney cortex)J /[QMs (Kidney cortex) X
QM (Liver)J where QMS and QM refer to MS and M cts/g of
tissue, respectively. FM (Lung)/F (Kidney cortex) can also be
calculated. The following organs trapped M more avidly than
kidney cortex, i.e., FM ratio >1.00: liver (not corrected for
portal flow), spleen, fat, stomach, bowel and testes. The respec-
tive ratios were as follows 381 74, 15.7 4.0, 6.24 1.0,
7.47 1.95, 2.86 0.72, 11.8 4.1 and 3.03 0.67 (all
F < 0.025). FM of adrenal, brain, heart, thymus and diaphragm
were not significantly different from kidney cortex. FM (Lung)/
FM (Kidney cortex) was very low (0.042 0.016, P < 0.01).
In nine rats glomeruli (G) were isolated. About 25% of G were
recovered (assessed by recovery of MS) but contained only small
amounts of M. We conclude that, per unit of blood flow, many
organs, especially liver, trap M far more avidly than kidney
cortex. Furthermore, in kidney, peritubular capillaries, not G,
are the major site of uptake.
Prognostic indices in lupus nephritis. B. Hecht, N Siegel, M.
Adler, M. Kashgarian and .1. P. Hayslett, Yale School of
Medicine, New Haven, Connecticut. Thirty-five patients (pts)
were studied to determine clinical and histologic indexes which
were predictive of a favorable outcome during both treatment
(tx) and after the withdrawal of tx for systemic lupus
erythematosus (SLE) glomerulonephritis (GN). All pts had a
proliferative GN with subendothelial electron dense deposits
(SED) on their initial renal biopsy specimen. Follow-up was from
one to six years (mean: three years) and tx was with immuno-
suppressive agents (Irnuran or Cytoxan) and low doses of
predmsone (<40 mg/day). Localization of electron-dense de-
posits was the best measure of disease activity. Three pts with a
focal proliferative GN and SED followed a deteriorating course
despite combined tx. Disappearance of SED correlated with an
improved or stable course in 15 pts (creatinine, <1.5 mg/100 ml;
proteinuria, 0.2 to 3.0 g/day). Persistence of SED in eight pts
was always associated with clinical deterioration (creatimne,
>1.5 mg/100 ml; proteinuria, <3.0 g/day). Seven pts who did
well developed membranous changes by light or electron micro-
scopy or both. The most predictive serologic test was the temporal
pattern of DNA binding capacity (DNA-bc). Pts who improved
had a fall in DNA-bc to <40% within six months whereas
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clinical deterioration always accompanied DNA-bc >60% for
six months or more. Changes in DNA-bc preceded clinical
evidence of active disease by three to six months. These data
indicate that 1) SED are the best index of disease activity re-
gardless of the degree of proliferation, 2) the disappearance of
SED during tx is associated with clinical improvement and a
good prognosis and 3) the sequential pattern of DNA-bc is a
useful and noninvasive means of assessing disease activity.
Single needle vs. double needle dialysis. /. Hilderson, S.
Ringoir, J. P. Van Waeleghem, I. van Egmond, I. P. Van Haelst
and K. Schelstraete (Introduced by K. E. Kim), Nephrological
Division, Department of Medicine, University Hospital B-9000,
Ghent, Belgium. The purpose of the study is to present a new
one needle system and to compare this system with the double
needle dialysis by in vitro methods. The system consists of one
blood pump with two roller pumpheads, one arterial, the other
venous, switched on and off at preselected maximum and mini-
mum outlet pressures. The ultrafiltration (UF) rate of each type
of dialyzer can be programmed by selecting the outlet pressure.
From our UF data we conclude that an ultrafiltration pump is
no longer necessary and at a high blood flow, a minimal UF rate
can be obtained. It is possible to use the RP6 dialyzer on this one
needle system, without the use of the Rhodial 75. The small
molecule clearance (urea, creatinine) was found to be higher in
the one needle system in the Dow Cordis HFAK4 for each
blood flow variation, whereas in the other dialyzers (RP5, GLN
13, 5 — Dialix), only for some flow variation. The middle size
molecule clearance (sucrose, sodium iothalamate, vitamin 12
inulin) was higher in the one needle system in the RP5 and
Cordis 4, but was found to be equal in both systems, in the
GLN 13, 5 and the Dialix. Recirculation depends upon the
number of pumphead revolutions per minute and upon the
volume of blood per cycle. The extraction study shows an
insignificant decrease in performance of the one needle system
compared to the double needle system.
In vitro and in vivo evaluations of the cartridge. .1. Hilderson,
S. Ringoir, J. P. Van Waeleghem, J. P. Van Haelst, R. De Smet and
C. Van der Auwera (Introduced by K. E. Kim), Nephrological
Division of the Department of Medicine, University Hospital
B-9000, Ghent, Belgium. The capacity of the Redy Cartridge to
adsorb different substances is evaluated both in vivo and in
vitro. Urease: There was 100% conversion of urea with a load of
6 g/hr in vitro: In vivo, a load of 53 g in four hours resulted in a
conversion of 94%. Trace elements such as zinc and lithium
have a blocking effect on the urease activity. Sodium zirconium
phosphate: A load of 59 g of ammonia in five hours resulted in a
total uptake of 41.7 g. Potassium was adsorbed 100% by the
Cartridge. The calcium uptake was 80% during the first hours of
dialysis and rose to 94%. Hydrate zirconiumoxide: Phosphates,
fluorides and free chlorines were completely removed by the
Cartridge. Sulfates, nitrates and nitrites are not adsorbed.
Activated charcoal: Total uptake of the Cartridge for creatinine
was 4.3 74 mg. There was 100% uptake of middle size molecules
as sucrose mol wt 360, sodium iothalamate mol wt 636; cyanoco-
balamine mol wt 1.355 and inulin 5.200. Pyrogens present in
the dialysate were removed within the first hour of dialysis.
Also, bacteria are removed by the Cartridge.
Effect of cadmium on active transport by the frog skin.
S. D. Hillyard and H. C. Gonick, Department of Medicine,
UCLA Center for Health Sciences, Los Angeles, California.
Cadmium is known to produce Fanconi Syndrome in man and
experimental animals, presumably by inhibition of active trans-
port in the proximal tubule. This effect may be mediated by
inhibition of Na-K-ATPase, a transport enzyme localized at the
peritubular or serosal surface of the cell (Indraprasit S, Gonick
H: Clin Res 20:596, 1972). It was therefore of interest to ex-
plore the effect of cadmium ion (Cd) on active transport
across the isolated frog skin. When Cd was added to the
serosal surface in doses of 10 M and iO M, no effect on
short-circuit current (scc) was noted. On the other hand, when
was added to the outer (mucosal) surface, a significant
stimulation of scc was noted at both dose levels (33 and 57%,
respectively, P < 0.00 1) with only minor changes in skin re-
sistance (—14 and —8%, respectively). If scc was first stimulated
by vasopressin (0.1 U/mi) at the serosal surface, the effect of
Cd was additive. If scc was first stimulated by iO M Cd,
vasopressin produced an additive stimulation; however, no
additive effect was noted when the skin was pretreated with
iO M Cd. Maximal stimulation was noted under the com-
bined influence of iO— M Cd and vasopressin. These results
suggest that 1) Cd does not inhibit active transport at the
serosal surface of the skin, possibly because of inability to
reach the site of Na-K-ATPase activity and 2) Cd stimulates
active transport at the mucosal surface by a mechanism different
from vasopressin, although an interrelationship may exist.
Further characterization of natriuretic hormone derived from
rat kidney. S. D. Hillyard, E. Lu and H. C. Gonick, Department
of Medicine, UCLA Center for Health Sciences, Los Angeles,
California. Boiled homogenates of kidneys from volume-expanded
and hydropenic rats were subjected to Sephadex G-25 column
chromatography. Previous studies from this laboratory have
shown that a fraction from the expanded rats having a partition
coefficient (Kay) of 0.9, lyophilized with BSA and mercaptoacetic
acid, produced significant natriuresis and diuresis when injected
into the aorta of rats having one kidney ligated. In the present
study this fraction was lyophiized without BSA or mercaptoace-
tic acid and the dose-related effects of this semipurified prepara-
tion were assessed on short-circuit current (scc) across isolated
frog skin and on rat kidney Na-K-ATPase. At 500 ig/ml dosage,
the fraction from expanded rat kidney inhibited scc by 21 5%
while the same fraction from hydropenic rat kidney produced
an increase in scc of 2 8% (P < 0.01). In the dose-response
study 50, 150, 500 and 1,500 g/ml inhibited scc by 4, 8, 19 and
28%, respectively; while 500, 1,000 and 1,500 ig/ml inhibited
Na-K-ATPase activity by 11, 22 and 49%, respectively. Subse-
quent eluting fractions did not affect scc or Na-K-ATPase acti-
vity. These results verify the existence of a natriuretic transport-
inhibiting substance which may be recovered from the kidney
following its volume-stimulated release into the circulation. We
suggest that inhibition of Na-K-ATPase activity may be the cellu-
lar mechanism of natriuretic hormone action.
The influence of peritoneal dialysis on factors affecting tissue
oxygenation. Przemyslaw Hirszel, John F. Maher, George Tempel
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and Charles Mengel, Departments of Medicine and Physiology,
University of Missouri, Columbia, Missour4 and Department of
Medicine, University of Connecticut, Farmington, Connecticut.
Decreased tissue oxygenation from uremic anemia may be offset
by a lower affinity of hemoglobin for oxygen, allowing increased
release to tissues, reflected by a high P50 and related in part to
acidosis and high erythrocyte 2,3 DPG. To avoid extracorporeal
pumping effects on erythrocytes, we examined the effects of
peritoneal dialysis on oxygen transport indexes. Dialysis (N 5)
decreased (P < 0.01) serum urea N, 119 14 (SEM) to 44 10;
creatinine, 12.5 2.4 to 6.6 1.5; and phosphate 6.1 1.2 to
3.0 0.5 mg/100 ml and increased (P < 0.05) HCO3 from 20.3
2.3 to 25.6 2.0 mEq/liter. [H±] decreased slightly (P >
0.05) from 38.3 3.4 nEq/liter. High (P < 0.02) 2,3 DPG values
were lowered only 6 2moles/100 g RBC (P> 0.05) by dialysis.
Predialysis P50, similar to controls, was not changed by dialysis.
Hemoglobin, MCHC and P02 changed insignificantly with dialy-
sis. Although 2,3 DPG correlated with serum creatinine, (P <
.01) dialysis-induced 2,3 DPG did not correlate with creatinine.
Postdialysis 2,3 DPG correlated with serum phosphate and inver-
sely with HCO3. P50 did not correlate with 2,3 DPG. Arterial
P02 increased as negative fluid balance did. Changes in factors
affecting oxygen transport are slight, suggesting an interplay of
compensatory mechanisms, and do not warrant modified dialy-
sis to limit the correction of acidosis or hyperphosphatemia.
Effects on P02 and hemoglobin resulting from fluid loss can be
the dominant influences of peritoneal dialysis on tissue
oxygenation.
Mesangial function in immune-complex nephritis of mice.
P. E. Hoffsten and C. Hill, Department of Medicine, Washington
University Medical School, St. Louis, Missouri. SWR/J mice
chronically infected with lymphocytic choriomeningitis virus
(LCM) (NIH strain CA 1371) develop a progressive immune-com-
plex type of glomerulonephritis. Using macroaggregates of human
immunoglobulin (IMMU-G, Parke-Davis) prepared according to
Mauer et a! (J Clin Invest 51:1092, 1972), mesangial function
was evaluated in 6-month-old nephritic mice having marked
glomerular deposits of mouse immunoglobulin (Ig) and comple-
ment (C-3). Heat-aggregated human Ig labeled with 1251 was in-
jected intraperitoneally to serve as an exogenous traceable im-
mune-complex-like material in test mice. Each of 25 nephritic
and 25 normal non-LCM infected mice received 30 mg of macro-
aggregates. Subsequently, five control and five nephritic mice
were killed after intervals of one, two, three, five and seven days.
A saline wash of the peritoneal cavity revealed that 97+% of the
macroaggregates was removed from the peritoneal cavity after
24 hr by which time more than 50% of the 1251 had appeared in
the urine in protein-bound form. Based on wet weights, the
specific activities of the liver, spleen, lungs, heart, kidney and
blood were similar in control and nephritic mice. However,
nephritic mice had heavier and more persistent deposits of HuIg
demonstrated by inimunofluorescence, and these deposits were
seen only in the glomeruli. Thus, there is an impaired ability to
clear exogenous protein complexes from the mesangium of
glomerulonephritic mice chronically infected with LCM virus.
In preliminary studies methyiprednisolone administration reversed
the mesangial impairment allowing normal clearing of HuIg from
the glomeruli of steroid treated nephritic mice.
On the renal mechanisms of acetate ion. R. D. Holbert, I. E.
Pearson, E. Bowens and F. M. Gonzalez, Department of Medicine,
Louisiana State University Medical Center, New Orleans, Louisi-
ana. Sodium acetate (AC) is routinely used in clinical medicine
as it provides a ready source of buffer. The renal dynamics of the
compound are not well known. The present study investigates
its method of excretion when the systemic metabolic rate is
exceeded. Anesthetized dogs received constant AC infusions at a
rate of 2.5 mmoles/min. Urinary AC and bicarbonate excretion
was measured and correlated with creatinine and para-aminohip-
purate (PAH) clearances and urinary electrolyte excretion. Blood
and urine acid-base indexes were also measured. AC was deter-
mined by a specific enzymatic method. AC appeared in the urine
as quickly as it was detected in the plasma. Its excretion grad-
ually increased and paralleled bicarbonate excretion. PAH and
creatinine clearances increased but the increments in filtration
rate were more gradual. Urinary and blood pH increased slowly.
We concluded that AC ion is handled by the renal tubule in a
manner similar to bicarbonate ion once the latter's threshold is
exceeded. A metabolic alkalosis develops rapidly with its infusion.
The results indicate that AC infusion causes increases in effective
renal plasma flow and glornerular filtration rate.
Changes in the canine renal lymphatic system associated with
nephritis. M. J. Holmes, P. J. OMorchoe and C. C. C. O'Morchoe,
Department of Anatomy, Loyola University Stritch School of
Medicine, Chicago, Illinois. A preliminary study on the effects
of canine nephritis on the renal lymphatic system indicates that
significant changes may occur in the structure and function of
this system. Structural changes include an increase in the size
and number of the collecting lymphatics which drain the kidney.
This hyperplasia is associated with an increase in renal lymph
flow. Thus, values as high as 0.097 and 0.044 mI/mm for single
hilar and capsular lymphatics, respectively, were recorded on a
nephritic dog as compared with a mean single hilar lymph flow
of 0.017 ml/min in an earlier control study (J Urol 106:455,
1971). Lymph Na and Cl— concentrations were not significantly
different from those found in control animals in that hilar
lymph (HL) to plasma (P) ratios were 1.047 for Na and 1.118
for Cl—, and HL to capsular lymph (CL) ratios were 1.03 for
Na and 1.04 for Cl—. In contrast, the HL/CL concentration
ratio for K+ was 1.05 whereas in control experiments it was not
significantly different from one. Similarly, in control animals
no significant differences were found in urea concentrations
between ilL and CL and renal venous (RVP) and arterial plasma
(AP) whereas in nephritic dogs the HL/P ratio appeared to be
greater than one. Thus, in one animal with a mean AP urea of
104 mg/100 ml, the RVP/AP ratio was 0.59 and the HL/AP
ratio was 1.05. These preliminary results indicate that chronic
canine nephritis is associated with increased renal lymph forma-
tion as well as alterations in lymph composition.
Renal blood flow (RBF) and tubular function in glycerol-
induced acute renal failure (ARF). Chen H. Hsu, Theodore W.
Kurtz, Russell D. Keinath and John M. Weller, Department of
Internal Medicine, University of Michigan, Ann Arbor, Michigan.
RBF and renal tubular function (RTF) were studied in glycerol-
induced ARF. RBF and intracortical blood flow distribution
(ICBFD) were measured by microspheres and RTF by hippurate
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(PAH) and tetraethylammonium bromide (TEA) up takes in kid-
ney slices. Twenty-four hours after induction of ARF in normal
raf s, PAH and TEA uptakes both decreased 75%. There were
significant correlations between decreased tubular uptake of
PAH and TEA and elevation of serum creatinine (Cr) (r = 0.52,
P < 0.05 and r = 0.89, P < 0.001, respectively [N = 16]).
Glycerol-induced ARF was produced in 16 rats ingesting 1%
sodium chloride solution for four to six weeks. The Cr of these
rats did not rise as much, yet the tubular uptake of PAH and TEA
decreased 82% and 80%, respectively, both being significantly
lower than those of ARF in normal rats. In view of the fact that
the RBF of normal rats at 24 hr and seven days after onset of
ARF is 4.81 .79 (SEM) (N 9) and 5.05 0.66 ml/min/ 100 g
of body wt (N = 11), respectively, values not significantly differ-
ent from those of normal rats (4.33 0.57 ml/min/100 g)(N
14), and that the ICBFD is not changed in ARF in normal rats,
there appears to be a better correlation between RTF and
glomerular filtration rate (GFR) than with RBF or ICBFD.
Effect of renin depletion on glomerular dynamics after release
of ureteral obstruction. Marianne Huguenin, Cobern Ott, Qirlos
Romero and Franklyn Knox, Department of Physiology, Mayo
Clinic, Rochester, Minnesota. Renal blood flow and glomerular
filtration rate (GFR) remain decreased after release of 24-hr
ureteral obstruction, probably due to increased afferent arteriolar
resistance. The importance of remn in this phenomenon was
investigated in rats with normal renin and in rats renin-depleted
by DOCA (150 mg/kg/week) and saline drinking water for three
weeks. The left ureter of normal renin and renin-depleted rats
was ligated with silk suture for 24 hr and released just prior to
micropuncture. Control values were obtained from nonligated
normal rats. Renal renin content (RRC) was determined for each
group. Glomerular capillary pressure (GCP) was determined by
stop-flow techniques in six additional rats in each group. Single
nephron (SNGFR) and whole kidney GFR were determined
from four rats in each group. Means 1 SEM of the results are
as follows:
Control
(nonobstruct)
DU/g of
kidney wt
GCP
mm Hg
SNGFR
ni/mm
GFR
mi/mm/kg
7.33 52.6
1.4
40.9
0.9
4.75
1.03
Normal renin 7.78 31.8 9.0 0.48
(postobstruct) 1.7 0.9 0.18
Renin-depleted 0.2 28.5 8.6 0.41
(postobstruct) 1.1 0.6 0.24
Following release of ureteral obstruction, GCP, SNGFR and kid-
ney GFR were significantly reduced from control but there were
no significant differences between normal renin and renin-de-
pleted rats. It is concluded that renin does not mediate the altered
glomerular dynamics following release of ureteral obstruction,
Effects of vasopressin and sodium concentration on sodium
transport across the toad skin. Birendra S. Hula, Joseph
Szekerczes and Suk Ki Hong, Department of Physiology, Univer-
sity of Hawaii School of Medicine, Honolulu, Hawaii. The Na
transport characteristics of skin isolated from Hawaiian toads
(Bufo marinus), as influenced by vasopressin (ADH) and [Na] in
the media bathing both inside and outside surfaces, were studied.
When the skin was bathed in normal Ringer's solution, addition
of ADH resulted in a sharp increase in short-circuit current (SCC)
(peak response) followed by a slow decay. The peak response
increased linearly as a function of log [ADHI, reaching a maxi-
mal level (300% increase) at 50 mU/mI. The rate of decay of
peak response was approximately 30%/hr regardless of [ADH].
When Na was varied by isotonic replacement with choline, both
SCC and net flux of Na (measured by 22Na unidirectional fluxes)
were highest at [Na] of 40 mEq/liter. The peak response to 200
mU/mi of ADH amounted to about 50% of the baseline at [Na]
<60 mEq/liter and abruptly increased to about 400% at [Na] '
80 mEq/liter. The relative rate of decay of peak response to ADH
was again approximately 30%/hr regardless of [Na] in the media.
These results support a hypothesis that the pathway for baseline
Na transport is different from that for ADH-stimulated Na trans-
port, and also that maintenance of the ADH effect is not related
to the level of Na transport.
Effects of furosemide on electrolyte absorption by perfused
rat ileum. Michael H. Humphreys, University of California Renal
Center, San Francisco General Hospital, San Francisco, California.
Furosemide (F) has been shown to inhibit active chloride trans-
port in rabbit renal tubule. Since active Cl absorption has been
demonstrated in mammalian ileum, effects of F (1 mM) were
examined in rat ileum perfused in vivo with a balanced electro-
lyte solution containing glucose. Net sodium absorption (JNa)
was 8.9 0.6 (SE) zEq/hr cm and was reduced to 3.4 0.9
pEq/hr cm by F; JCl fell from 11.7 0.6 to 6.3 0.7 SEq/hr
cm (P < 0.001). These decreases in net ion absorption occurred
without consistent changes in potential difference (PD), and were
equal in magnitude for the two ions. When Na was replaced in
the perfusate by choline, net secretion of Na and water occurred,
fell to zero and the lumen became markedly electro-posi-
tive. Under these conditions, F decreased the rate of fluid secre-
tion and restored net Cl absorption (—0.4 * 0.9 to 2.0 0.8
#Eq/hr cm, P < 0.05), without altering JNa or the PD. Substi-
tution of Cl with SO4 enhanced luminal negativity and resulted
in net Cl secretion, neither of which was affected by F. Glucose
absorption persisted in the face of substitution of either ion, and
was not decreased by F. The results suggest that F interferes
with a neutral NaCl absorptive mechanism in rat ileum, possibly
located in the brush border as shown by in vitro studies. The
enhanced JC1 caused by F in the absence of luminal Na may
reflect inhibition of NaCl secretion as has been suggested for
acetazolamide and ethacrynic acid; however, the dissociation of
JCl from JNa, and the unchanged PD, make an effect on an
anion exchange mechanism more likely.
The nutritional factor in dialysis mortality: A seven-year
experience. Muhammed S. Huq, Dan Bernh elm, Howard J.
Frankel and Seymour Ribot, Department of Nephrology, Newark
Beth Israel Medical Center, College of Medicine and Dentistry,
Newark, New Jersey. A review of the 107 mortalities among the
289 maintenance dialysis patients over a seven-year interval has
revealed that 20% (22 of 107) manifested nutritional failure
RRC
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(NF) defined as greater than 15% loss of dry body wt from the
onset of hemodialysis. Of these, 55% had NF secondary to serious
underlying medical complications such as hepatitis, gastritis or
hyperparathyroidism, etc. The remaining 45% had NF with no
identifiable medical complications. The incidence of primary NF
has declined over the years with 23% (3/13) before 1970 and
6% (6/94) after 1970. During this interval the major causes of
death have shifted from consequences of underdialysis to cardio-
vascular disease. (Since 1970 most patients have been receiving
thrice-weekly instead of twice-weekly dialysis.) Primary NF ap-
pears to be a consequence of underdialysis. The indication is that
its occurrence can be reduced by more frequent hemodialysis.
NaHCO3 vs. NaCI tolerance in chronic renal failure (CRF).
F. C. Husted, K. D. Noiph and!. F. Maher, Department of Med-
icine, University of Missouri and Veterans Administration Hos-
pital, Columbia, Missouri. In patients (pts) with CRF, NaHCO3
therapy may correct or prevent acidemia. It has been proposed
that the NaHCO3 required will not result in clinically significant
Na retention comparable to that from similar increases in NaCI
intake. In each of nine pts with CRF creatinine clearance (Ccr,
mi/mm): range (2.5 to 19.3) on an estimated 10-mEq Na and Cl
diet, electrolyte excretion (ex) was compared on NaHCO3 vs.
NaCI supplements of 200 mEq/day. Periods of NaHCO3 and
NaCl (in alternate order for successive pts) lasted four days
separated by reequilibration to baseline wt or zero net Na bal-
ance. Mean SD ex of Na, Cl and HCO3 (mEq/day) and
weight (wt) (lbs) are compared below for the fourth day of Naa
vs. NaHCO3 intake.
Na ex Cl cx HCO3 ex wt
NaC1 164 25 150 39 7 11 +2.25 2
NaHCO3 201 31 61 29 89 36 —0.4 1.9
P <0.02 <0.001 <0.001 <0.01
Mean Ccr + SD on day 4 of NaG and NaHCO3 were 10.6 5.3
and 8.7 4.5, respectively (P < 0.05). Mean systolic blood pres-
sure (BP) (but not diastolic) increased significantly on NaCI
(P < 0.05). No significant BP changes were seen on NaHCO3.Net
positive HCO3 balance occurred on NaHCO3 as already indicated
and was reflected in a mean serum HCO3 rise from 19 to 28
mEq/liter (day 1 vs. 4; P < 0.01). The greater cx of Na on
NaHCO3 may relate to Cl— wasting, as already noted on low Cl
intake and/or to Na cx as salts less reabsorbable than C1 or
HCO3—. Thus, Na cx by day 4 was greater on NaIICO3 than
NaCI and only on NaHCO3 did Na cx near intake (210 mEq/day).
Increased incidence of antinuclear antibodies in repetitive
dialysis and renal transplant patients (pts). F. C. Husted, K D.
Noiph and G. C. Sharp, Department of Medicine, University of
Missouri and Veterans Administration Hospital, Columbia, Mis-
souri Free nuclei of damaged leukocytes adhere to hemodialysis
(HD) coil membranes. Blood exposure to nuclear antigens (NA)
during RD may lead to antinuclear antibody (ANA) formation.
We have measured serum for antibodies to extractable NA (ENA)
and to native DNA by hemagglutination techniques in 20 pta on
repetitive coil HD and 16 pts with renal failure (RF) (creatinine
clearance <20 mI/mm) never hemodialyzed. No pts were known
to have connective tissue disease. ENA and DNA antibodies were
seen in only 1% of 300 other hospitalized (nonrheumatic disease)
pts. In HD pts, 7 of 20 (35%) were positive (pos), ranging in titer
from 1/10 to 1/160 (2 to DNA, 3 to ENA, 2 to both). Of the
seven pos, only one was tested prior to HD and was negative. In
RF pts not on HO, 2 of 15 had 05 ENAantibodies (1 borderline
[1/10] and 1 higher [1/1000]). Of 12 transplant (TP) pta, 0 of
4 successful pts were pos for ANA after TP. Of eight TP failures,
five had ANA after TP (three to ENA, one to DNA, one to both).
Of these five, one known previously pos (to both ENA and DNA)
developed an increased ENA titer. A pos fluorescent ANA was
seen in only one of all pts pos for DNA or ENA antibodies or
both. Most ENA antibody reactions were sensitive to treatment
of ENA with RNA-ase, suggesting a specificity for RNA-protein.
Thus, the incidence of certain ANA in pts on HO is markedly
above the general hospital population. These preliminary studies
support the possibility of sensitization to NA by HO therapy.
Effects of ANA on TP outcome and TP on ANA formation need
further study.
Detrimental effects of ultrafiltration (UP) on diffusion in
coils. F. C. Husted, K. D. Noiph, F. C. Vitale and J. F. Maher,
Department of Medicine, University of Missouri and Veterans
Administration Hospital, Columbia, Missouri. Previous studies in
UF-Il coils have shown that bromsuiphalein (mol wt, 838)
dialysance (Dp, mi/mm) increased directly with UF but not
as much as predicted by solvent drag (ad), assuming stable dif-
fusive transport (dt) and no sieving. To clarify this, we performed
16 studies in nine coils (seven UF-il, two UF-1 .5) wherein frac-
tions of total 0BSP and 0Na representing sd and dt were calcu-
lated as UF was increased (via mean coil hydrostatic pressure
[MCP] and/or bath osmotic pressure EOSMD. Coils were per-
fused single pass (100 to 500 mI/min) with a noncolloid solution
in a Travenol RSP utilizing a H2O bath (1000 mi/mm). In three
studies perfusate was used simultaneously as bath eliminating dt.
In two other studies bath recirculation (BR) was reduced from
the usual 24 to 2 liters/mm. With 24 liters/mm BR, total DBSP,
total DNa and respective ad fractions increased with UF similarly
via MCP or OSM, and fractions representing dt decreased with
UF (for example, in a UF-Il at 500 mi/mm: DBSP = 49.5 + 0.57
DBSP via sd (Dp ad) = —0.4 + 1.0 UF, Dgp dt 49.9 —
0.45 UF; DNa = 308 + 0.20 UF, DNa Sd =—0.3 + 0.83 UF, DNa
dt = 308 — 0.62 UF). In similar 2-liter/min BR studies, dt values
decreased more as UF increased (Dp dt = 54 — 1.5 UF; DNa
dt = 355 .— 12.4 UF). When dt was eliminated, no evidence for
Na or BSP "sieving" was seen at UF rates < 30 mI/mm (as UF
increased from 35 to 70 mI/mm, UF/perfusate BSP concentra-
tions decreased from 0.90 to 0.77). Thus, decreases in dt with
UF appear a function of UF rather than MCP. Greater decreases
in dt with 2-liter BP suggest detrimental effects of UF on con-
centration gradients. BSP "sieving" at high UF may play a role.
Polysome-associated messenger nixinucleoprotein complexes
in mouse kldney D. Irwin, A. Kumar and R. A. Malt, Surgical
Service, Massachusetts General Hospital and Shriners Burns Insti-
tute;andDepartment of Surgery, Harvard Medical School, Boston,
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Massachusetts. Messenger RNA in eukazyotes exists in association
with distinct proteins as ribonucleoprotein complexes (mRNP).
The characteristics of polysome-associated mRNP in mouse kid-
ney were studied as an initial step towards understanding the role
of mRNP in translational regulation during compensatory renal
hypertrophy. Polysomes were prepared from mouse kidneys on
discontinuous sucrose gradients containing 0.25M NaC1 to mini-
mize nonspecific protein-RNA interactions. The polysomes were
dissociated with EDTA, and poly(A)-containing mRNP com-
plexes were isolated using the oligo(dT)-cellulose method of
Lindberg and Sundquist (JM01 Biol 86:451, 1974). When EDTA-
dissociated polysomes from mice labeled for one hr with 1 OOpCi
of [5-3H) orotic acid were chromatographed on oligo(dT)-cellu-
lose, 15 to 30% of the radioactivity was bound to the column.
Bound mRNP eluted with 25 and 50% formamide had a buoyant
density of 1.42 to 1.44 g/ml, indicating all approximate compo-
sition of 20% RNA and 80% protein. The mRNP sedimented
mainly between lOS and 100S on sucrose gradients. The RNA
derived from the mRNP sedimented at 5S-40S. Six polypeptides
with mol wt 69,000 to 118,000 d were detected in the 25%
formamide eluate. One of the polypeptides (84,000 d) was the
only protein detected in the 50% formamide eluate. The role of
the heterogeneous mRNP in translational regulation is under in-
vestigation.
Pan-uveitis in patients on maintenance hemodialysis. 0. A.
Isiadinso, S. Bloomfield, J. F. Sullivan, K. H. Stenzel, K K
Riggio, .1. S. Cheigh, L. Tapia, R. P. White and A. L. Rubin,
Rogosin Kidney Center, the New York Hospital-Cornell Medical
Center, New York City, New York. Pan-uveitis occurred in 2 of
84 repetitive dialysis patients. They presented with acute eye
pain, swelling, redness and visual blurring. One patient had re-
ceived a kidney transplant four months before her symptoms.
She subsequently rejected the graft, and after nephrectomy,
developed wound infection due to Serratia. The second patient
had Staphylococcus aureus sepsis from an infected fistula. Treat-
ment of both patients included atropine and steroid eye drops,
and retrobulbar injection of Decadron and gentamycin. Response
to this treatment was excellent. Material obtained by needle
aspiration of the anterior chamber of the eye was cultured for
bacteria, fungi and AFB. No organisms were recovered. Search
for spirochetes, Rickettsial organisms, Protozoa and viruses was
negative. Although laboratory investigation failed to demonstrate
the etiology of pan-uveitis in our patients, a bacterial etiology is
postulated. Both patients had bacterial infection antedating their
illness, and both had a prompt response to antibiotics.
Feedback regulation of glomerular capillary pressure (PG) in
plasma-expanded rat. A. H. Israelit and D. W. Seldin, Veterans
Administration Hospital and University of Texas Southwestern
Medical School, Dallas, Texas. Glomerular capillary pressure is
one of the important determinants of single nephron filtration
rate (SNGFR). We have previously shown that G falls when the
delivery of filtrate to the macala densa is increased. However,
in apparent conflict is the observation in uninephrectomized
plasma-expanded (UPE) rats that SNGFR does not change when
the delivery of filtrate out of the proximal tubule is blocked.
Micropuncture and microperfusion studies were performed in
UPE rats with surface glomeruli to examine the response of
SNGFR and G to variations in distal delivery of filtrate. The
perfusate contained (mmoles/liter): Na, 145; Cl, 140; HCO3,
5; K, 5; Ca, 1.8; Mg, 1; HPO4, 2. Perfusion sate ranged from 0 to
50 nI/mm. In 15 rats SNGFR was measured in both proximal
(oil-blocked) and distal tubules: proximal SNGFR = 58.3 3.6
nl/mmn; distal SNGFR = 54.5 2.9 nI/mm (NS). In oil-blocked
proximal tubules, increasing end proximal perfusion rate from
0 to 50 nl/min was associated with a decrease in G from 69.0
2.3 to 59.8 3.4 cm H20 (P < 0.01). A greater perfusion rate
(than that which normally depressed G and greater than that
which is normally delivered in UPE rats) was required to effect
the decrease in Summary: 1) Proximal and distal SNGFR's
are the same in UPE rats and 2) feedback suppression of G can
be achieved to the same degree in UPE rats as in hydropenic rats
although the suppression of G in UPE rats occurs at a much
higher absolute rate of delivery. It is concluded that the sensor
governing feedback regulation is susceptible to other factors in
addition to the absolute rate of filtrate delivery.
An in vitro study of lymphocyte function after cadaver donor
pretreatment. J. R. Jeffery and R. D. Guttmann, Transplantation
Service, Royal Victoria Hospital and McGill University, Montreal,
Canada. Cadaver donor pretreatment with high dose cytotoxic
drugs reduces graft immunogenicity by altering "passenger leuko-
cytes." We currently give 5 g of cyclophosphamide and 5 g of
methylprednisolone i.v. to all brain death donors several hours
before nephrectomy. To determine the effect of pretreatment on
cell function, donor lymphocytes (D) from peripheral blood were
reacted in mixed lymphocyte culture (MLC) with specific recip-
ient (R) lymphocytes and tested by phytohemagglutinin (PHA)
stimulation. Normal AB serum supported all cultures. Blood was
drawn befOre infusion (zero hour), one hour later and just prior
to nephrectomy. Results are expressed as a percent of the zero
hour cpm. Two-way MLC's were reduced by one hour after drug
infusion 1041% of the zero hour value and to 37% by four hours.
One-way MLC's using mitomycin-treated donor cells as stimula-
tors were 88% at one hour and 16% at four hours. PHA responses
were reduced to 39% at one hour and 11% at four hours. The
regression line for RDm is log10 cpm = 3.43 — (0.31 X hours);
r —0.74. The data suggests that our protocol decreases the
immunogenicity of donor lymphocytes as a function of pretreat-
ment time. This type of in vitro system may provide a means of
monitoring and comparing different cadaver donor cytotoxic
drug pretreatment protocols in man.
Dialysis induced muscle cramps: Treatment with hypertonic
saline (HS) and theory as to etiology. P. Jenkins and W. Dreher,
Department of Medicine, University of Wisconsin Center for
Health Sciences, Madison, Wisconsin. Cramping of skeletal mus-
cles in patients on repetitive hemodialysis is a relatively common
event. Volume contraction appears lobe the most widely accepted
theory as to etiology. Higher dialysate sodium concentration and
ingestion of "slow sodium" during dialysis have been shown to
decrease the incidence of cramps. Volume expansion and admin-
istration of HS have been found to relieve cramps. We studied
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this effect of HS in patients during episodes of severe muscle
cramps. Ten or 15 ml of 23.3 or 17.5% NaC1 solutions contain-
ing 40 or 45 mEq of Na+, respectively, were administered as an
i.v. bolus into the venous line over five to ten seconds. Arterial
serum [Na+j was measured at about ten-second intervals for one
minute after giving the HS, in five instances. In these five, as well
as all other episodes not so studied, the effect was uniform.
Cramps were completely relieved by about 30 seconds after ad-
ministering the HS and remained absent despite continued dialy-
sis and even further ultrafiltration, Serum [Na+J reached a peak
at about 20 seconds (mean rise in serum (Nai from 130 to
167 mEq/liter) with a rapid return to its baseline value. There
occurred a transient feeling of warmth correlating with the peak
serum [Na+]. Boluses of only 30 mEq of Na+ gave unsatisfactory
results. We feel that the bolus administration of HS is a rapid, ef-
fective and safe method for relieving dialysis-induced muscle
cramps. We suggest, and experimental data support, the hypothe-
sis that a change in myoplasmic or serum osmolality or both,
and not volume contraction, may be the primary factor in their
etiology.
Azathioprine (A) in the long-term treatment (Rx) of lupus
nephritis(LN).P. Jenkins, S. Zimmerman, W. Sheip, P. Burkholder
and J. Bloodworth, University of Wisconsin Center for Health
Sciences, Madison, Wisconsin. The effect of long-term A in LN
was analyzed in 27 patients (pts) treated for a mean of 44 months
(mos) (6 to 93 mos continuously), with a mean duration of
systemic lupus erythematosus (SLE) of 91 mos (9 to 180 mos).
Eighty-three renal biopsy specimens (bx) were evaluated. Initial
bx showed diffuse proliferation (DP) in 15 and focal proliferation
(FP) in 12 pts. Serial bx in 16 during A Rx demonstrated, gener-
ally, unchanged or decreased proliferation, a decrease in sub-
endothelial deposits and an increase in sclerosis. Four pts devel-
oped a histologically more active LN on A. In five pts with DP
who remitted on A, Rx was stopped after a mean of 42 mos (30
to 60 mos), with no recurrence after a mean of 32 mos' follow-up
(30 to 36 mos). Five pts had six clinical relapses a mean of 8
mos (1 to 20 mos) following A withdrawal after a mean A Rx
of 16 mos (6 to 30 mos). Two others had renal deterioration on
three occasions a mean of 4 mos (2 to 6 mos) following A with-
drawal after a mean A Rx of 23 mos (12 to 36 mos) with no
improvement on resuming Rx. Seven pts have had a progressive
loss of GFR during a mean of 57 mos of A Rx (36 to 94 mos).
One was transplanted and one is receiving dialysis. Eight pts have
been stable after a mean of 55 mos of A Rx (18 to 93 mos).
Four patients have died, two from possible complications of A.
Estimated survival is 84% at five years and 78% at ten years. In
only those with DP, survival is 85% at five years. Thus A, in an
experience of 100 pt years, has proven safe and efficacious in
the long-term Rx of LN, by decreasing mortality, reducing pro-
gression and achieving sustained remissions in some.
Inhibition of angiotensin converting enzyme in the conirol
of severe and malignant hypertension. /. G. Johnson, W. D.
Black, R. A. Vukovich, F. E. Hatch, Jr., A. N. Shenouda, L.
Share, R. E. Shade, S. R. Acchiardo and E. E. Muirhead,
Department of Medicine, University of Tennessee, Memphis,
Tennessee. The effects of inhibition of the enzymatic conversion
of angiotensin I to angiotensin II on blood pressure (BP) and
plasma renin activity (PRA) in 12 severely hypertensive patients
were studied using the nanopeptide converting enzyme inhibitor
SQ 20,881 (CEI). Seven accelerated hypertensive patients and
four end-stage renal failure patients whose hypertension was
refractory to salt and water removal by dialysis were included.
PRA was measured by radioimmunoassay of generated angio-
tensin I using a three-hour incubation at pH 5.7 CEI was given
i.v. beginning with doses of 0.125 to 0.25 mg/kg followed by
doubling the dose every three hours up to 2 to 4 mg/kg. Three
patients responded with a drop of BP to normal with the use of
CEI alone. Two patients achieved a normal BP with the addition
of a diuretic. Five patients achieved a partial response either to
CE! alone or to CE! and a diuretic or dialysis. Two patients failed
to respond. The range of PRA was from 1.6 to 74 ng/ml/hr. Two
patients with a good BP response had PRA values less than 2
ng/ml/hr. These data support the importance of the hypothesis
of volume-vasoconstriction interaction in sustaining hyper-
tension in severe and malignant hypertensive patients. These data
also suggest that a renin mechanism may be operating to sustain
hypertension in certain hypertensive patients, despite normal
PRA.
Nutritional factors influencing the development of renal
organic ion transport in the rat Jenny T. Johnson, D. M. Narins,
M. D. Bailie and J. B. Hook, Departments of Pharmacology and
Human Development, Michigan State University, East Lansing,
Michigan. The purpose of this experiment was to alter the
nutritional status of rat pups and determine the subsequent
effect on development of renal organic ion transport systems.
Litters are normally cut to eight pups at day 1 and weaned at 21
days. Accumulation of p-aminohippurate (PAH) and N-methyl-
nicotinamide (NMN) by renal cortical slices was reported as the
S/M ratio. Accumulation of PAH and NMN was significantly
decreased at five and ten days of age by increasing the litter size
of normal pups to 20 compared to litters of 5 or 10 pups. Pups
born to dams with one uterine horn ligated prior to breeding
were larger at birth, five and ten days of age. Kidneys from
these animals accumulated significantly more PAH than those
from animals of the same litter size with no prenatal treatment.
When animals in normal litters were weaned at 28 days, body
weights were significantly greater than 28-day-old rats weaned
at 17 or 21 days while the kidney wt/body wt ratio was
significantly less. PAH transport was higher in kidneys from
animals weaned at 21 days. NMN uptake was depressed in
animals weaned at 28 days. Germ-free and conventional rats at
16 days of age transported PAH and NMN similarly although the
kidney wt/body wt ratio was significantly higher in the germ-free
pups. Thus, development of renal organic ion transport systems
can be significantly altered by manipulations of the nutritional
status.
Effects of renal prostaglandins and indomethacin on the
response to sympathetic nerve stimulation in the feline kidney.
P. J. Kadowitz, A. L. Hymen, P. D. Joiner and B. M. Chapnick
(Introduced by M. K. Carter), Thiane Medical School, New
Orleans, Louisiana. Prostaglandins (PG) have been shown to
modulate the effects of the sympathetic nervous system on a
variety of organs. The purpose of the present study was to
evaluate the effects of PG E2, A2 and F2 and indomethacin (I),
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a PG synthesis inhibitor, on the response of the renal vascular
bed to sympathetic nerve stimulation (SNS). PGE2 when infused
into renal artery in concentrations which established levels of 7
to 70 ng/ml in renal arterial blood dilated the kidney and de-
creased vasoconstrictor responses to SNS and intraarterial
norepinephrine (NE). However, when the infusion rate was
decreased so that levels of 0.7 ng/ml were established, responses
to SNS were decreased whereas responses to NE were not
affected. This effect of PGE2 was reversible and occurred in the
absence of a significant effect on renal vascular resistance.
PGA2 also decreased the response to SNS but not NE and was
much less potent than PGE2. PGF2a did not modify the
response of the renal vascular bed to SNS or NE. I, when
administered in doses of 2.5 to 10 mg/kg i.v., elicited a slow pro-
gressive rise in renal vascular resistance but did not affect the
response of the renal vascular bed to SNS. These results
demonstrate that PGE2 and PGA2 possess the ability to modulate
the effects of the sympathetic nervous system on the kidney
when infused into the renal artery, but that endogenous renal
prostaglandins do not serve as modulators of autonomic nervous
activity in the feline kidney.
Effect of nitrate on electrolyte transport in the distal nephron.
7'. Kahn, I. Bosch, M. F. Levitt and M. H. Goldstein, Mt. Sinai
School of Medicine, New York City, New York. Ch 'nic NaNO3
administration results in a low plasma Cl and metaLlic alkalosis
whereas NaC1 does not. Therefore, acute effects of NaNO3 and
NaCl loading were compared in dogs. 1) Under hydrated con-
ditions the maximal level of CH2O/GFR obtained during nitrate
loading averaged 9% (as compared to 15% with saline) as Cl
excretion increased, suggesting that CH2O was not limited by
distal Cl supply. 2) Dogs were infused with isotonic NaNO3 or
NaCl until a stable Na, U (and nitrate) diuresis was achieved.
Ethacrynic acid (50 mg) and chiorothiazide (250 mg) were then
given. Since these agents primarily inhibit distal transport, the
increment in Na and Cl excretion produced was used as
an index of Na and U transport beyond the proximal tubule.
GFR UNaV U1V CNa/GFR
NaCl control 41 472 502 0.08
EA + CZT 42 2834 2899 0.46
NANO3 control 43 646 180 0.10
EA + CZT 42 1772 1028 0.31
The smaller increment in Cl (848 vs. 2397 pEq/min) and Na
(1126 vs. 2362 MEq/min) excretion in nitrate studies supports
the suggestion from hydrated studies that the distal nephron
reabsorbs less NaCl during nitrate loading. UKV at every level of
UNaV was higher in nitrate than saline studies. Urine pH was
lower and fractional bicarbonate reabsorption was persistently
higher in nitrate studies. Thus, compared to NaC1, NaNO3
appears to limit U and Na reabsorption in the distal nephron
while stimulating K and H secretion. Increased K and H
secretion may develop even during volume expansion as a con-
sequence of the inability of the distal nephron to reabsorb Cl.
The effect of 1-sarcosine-8-alanine-angiotensin II on function
of the isolated dog kidney. G. J. Kaloyanides and G. F. DiBona,
Veterans Administration Hospital and University of Iowa College
of Medicine, Iowa City, Iowa. The effect of the angiotensin II
antagonist (AIIA), 1-sar-8-ala-angiotensin II, on renal function
and autoregulation in the isolated dog kidney was examined.
Infusing AIIA at 1.9 Mg/min into the renal artery completely
inhibited angiotensin II infused at 0.57 Mg/min and partially
inhibited angiotensin II at 1.15 g/min. When renal arterial
pressure (ERA) was maintained constant at 103 mm Hg, AIIA
infused at 1.9 i.g/min did not alter absolute sodium excretion
(UNaV), fractional sodium excretion (FENa), inulin clearance
(CIN) or renal blood flow (RBF). Blood flow distribution,
measured by radiolabeled microspheres, remained constant. In
response to a pressure stimulus superimposed on the infusion of
AIIA, the following changes were observed:
RA UN5V FENa CIN RBF
mmHg iEq/min % mi/mm mi/mm
104 0.4 90 18 2.0 0.4 29.4 1.3 194 11
155 Q•4 231 35 4.8 0.6 32.6 1.4 210 13
CIN/PRA was 0.063 0.010 and RBFLAPRA was 0.322
0.097 ml/min/mm Hg. Autoregulation efficiency was 82% of
that predicted for perfect autoregulation. These changes are
similar to those previously observed in the isolated kidney in
response to a pressure stimulus in the absence of the AHA. The
data indicate that 1-sar-8-ala-angiotensin II has no agonist
properties and does not impair autoregulation of glomerular
filtration rate or renal blood flow in the isolated dog kidney.
Effect of mannitol on dog hindlimb microcirculation. Murray
A. Katz, Renal Section, Department of Medicine, University of
Arizona College of Medicine and Veterans Administration
Hospital, Tucson, Arizona. Although it is assumed isotonic
mannitol (M) causes generalized capillary filtration (CF), studies
related to M-induced CF and its mechanisms are few. Plastic
capsules were chronically placed into thighs of ten dogs for
measurement of interstitial fluid (I) pressure (Pi). Plasma oncotic
pressure (Ire) was calculated from plasma protein. I oncotic
pressure (in) was estimated assuming baseline I protein is 30%
plasma protein (Am .1 Physiol 110:174,34), and measuring I
dilution. After acute elevation of hindlimb venous pressure with
a caval balloon, apparent CF coefficient (ACFC) was determined
from the resultant slow phase rise in thigh circumference using
the Whitney strain gauge (J Physiol 121:1,53). Vein-to-artery
resistance ratio was assumed to be 0.25. Error in this ratio has
little effect on ACFC, but marked effect on estimated hydro-
static capillary pressure (EPc). CF rates were calculated from
differences between extracellular space ('4C-inulin) and plasma
space (113flhIN..transferrin) before and after 30 mm of M ad-
ministration at 20 mi/min. M induced a CF of 0.72 0.17 SEM
ml/min/kg. Other results during control (C) and M were as follows:
ire ma Pi EPe
mmHg mmHg mmHg mmHg
C 0.0040±0.0006 19.4±0.9 4.2 —0.7±1.9 24.2±1.3
M 0.0071 0.0015b 13.5 0.4b 3.8 —0.9 1.8 25.1 1.7
from grouped data.
bp <0.01.
ap<O01
ACFC
ml/mi,i/mm
Hg/IOOg
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A major portion of M-induced CF is due to a rise in ACFC and a
decrease in transcapillary oncotic gradient. I compliance is very
high; and although there is no indication that Pc rises, the study
does not exclude this possibility.
Transplant renal artery stenosis. H. M. Kauffman, W. R.
McGregor, P. S. Fox, F. E. Maddison and D. Sampson,
Department of Surgery, The Medical College of Wisconsin and
Milwaukee County General Hospital, Milwaukee, Wisconsin.
Renal artery stenosis (RAS) occurred in 14 of 126 consecutive
kidney transplants (KT). RAS was observed in 11 of 83 cadaveric
recipients (13%) and in 3 of 43 living related recipients (7%) and
was always distal to the anastomosis. All KT patients with
sustained hypertension, refractory to therapy, underwent arteriog-
graphy. Two forms of transplant RAS exist: angulation stenosis
(AS) and segmental stenosis (SS). AS occurring in four end-to-
end (E-E) and two end-to-side (E-S) anastomoses resulted from
dense adhesions causing angulation, or from redundant vessels.
Lysis of adhesions temporarily relieved hypertension in four
patients but recurrent hypertension in two required secondary
surgery. SS occurred in six E-S and two E-E anastomoses. SS
treated by vein bypass graft, patch angioplasty or dilatation of
the stenosis resulted in four cures, three recurrences and one
failure. Counting secondary procedures for recurrence, surgery of
RAS resulted in 11 cures and two failures and one kidney was
rejected and could not be evaluated. Serum creatinine and
creatinine clearances were significantly improved at day 1, 7 and
30 postoperative. Although the etiology of transplant RAS is
unknown, it is not technically related to surgery except with
redundant vessels. Since all eight SS occurred in cadaveric
recipients, immunologic factors may be involved.
Prostaglandin E2 transport in rat nephmn. Michael L Kauker,
Department of Pharmacology, University of Tennessee Center
for Health Sciences, Memphis, Tennessee. Tubular handling of
prostaglandin E2 (PGE2) was investigated in rats made diuretic
with i.v. infusion of 2.5% saline. Unilateral urine flow averaged
21.5 10.6 d/min/100 g of body wt and was similar in all
three cases. Radioisotope PGE2 and inulin were simultaneously
microinjected into superficial nephrons and their excretion rates
were measured in serially collected urine samples. Injection rate
was adjusted to approximate tubular flow. It was 28 16nl/min
for early proximal, 31 19 nI/mm for late proximal and 18 6
nI/mm for distal microinjections. Mean inulin recovery was 99.6
2.7% with a transtubular inulin leak of 0.6 0.5%. Net PGE2
recovery from the microinjected kidney was similar after early
and late proximal microinjections (61.2 6.8 and 62.9 7.9%,
respectively) but it was significantly higher after distal tubular
administration (91.3 1.0%, P < 0.001). Excretion was mostly
direct following distal injection. After proximal administration
one-half of net recovery was direct and one-half indirect,
revealing retardation of PGE2 excretion in the loop of Henle.
Tubular efflux was 6.1% in the proximal convoluted tubule,
48.5% in the loop and 13.5% in the distal nephron. These
studies indicate that transtubular PGE2 movement occurs
primarily in the loop of Henle. Endogenous medullaxy prosta-
glandins, transported to the cortex by the tubular route, would
probably have to inhibit reabsorption in the distal nephron from
the luminal side since reabsorption in this segment is not
sufficient for a peritubular effect.
Functional differences between superficial (SF) and juxta-
medullary (JM) straight segments of proximal tubules. S.
Kawamura, D. W. Seldin and J. P. Kokko, University of Texas
Southwestern Medical School, Dallas, Texas. The present studies
examined transport out of SF and JM straight tubules of the
rabbit by in vitro microperfusion techniques. Osmotic water
permeability (Lu), streaming potential differences (PD), reflec-
tion coefficient (a) and isotopic solute permeability (P) were
determined to characterize passive fluid movement. The
using 50 mOsm/liter of raffmose gradients, was L (X 106 ml
cm sect atm 1)for SF = 137 13 and JM 260± 24. Both
of these values are so high (compared to other nephron seg-
ments) that streaming PD's axe generated when osmotic gradients
are imposed. Hyperosmolal bath caused PD to become more
positive in SF tubules and negative in JM tubules. The polarity of
the induced PD's is in accord with our previously reported
differences in sodium and chloride permeabilities in SF and JM
straight segments. In both segments the osmotically induced PD's
indicated nonlinear osmosis. The reflection coefficient for
NaHCO3, urea and sucrose in both segments was near unity
while for NaCl it was 0.75 0.05 in SF and 0.97 0.03 in JM
tubules (P < 0.001). Isotopic urea permeability was low in both
segments but three times greater in JM than in SF tubules.
Conclusions: 1) The orientation of the PD's affords independent
evidence for greater permeability to Cl and lower permeability to
Na of SF as contrasted to JM tubules. 2) The higher °NSCI in
JM than in SF tubules could result in greater trapping of
delivered NaCI in JM tubules by decreasing solvent drag of NaCI.
3) The greater urea in JM than in SF tubules provides a possible
pathway for partial urea recirculation to the papillary tip.
The application of diagnostic ultrasound to problems in
renal failure. Edwin Kellerman, Bany Goldberg and Howard
Pollock, Department of Nephrology and Radiology, Temple
University Health Sciences Center, Philadelphia, Pennsylvania.
Diagnostic problems of practical importance in arriving at rational
therapy for patients with renal failure continues to be a dilemma
for clinicians faced regularly with patients newly discovered to
have renal insufficiency of variable degree. Refinements in con-
ventional i.v. urography, arteriography and isotope studies have
heretofore been at times of value in delineating morphologic
characteristics necessary for proper evaluation of such patients.
However, in the past year, our clinical investigation of patients
with renal insufficiency has included, when indicated, study of
renal morphology with "diagnostic ultrasound". The use of this
new modality in diagnosing upper urinary trace obstruction, de-
fining kidney size in patients with markedly decreased renal
function, during pregnancy, and with history of allergy to uro-
graphic contrast material will be discussed. In addition, our
personal experience in the use of diagnostic ultrasound in per-
formance of percutaneous renal biopsy will be reviewed.
The action of adenosine-3', 5'-eycic monophosphate (cyclic
AMP) analogs on renal hemodynamics, Brian Keogh, George
Tritsch and Gerald P. Murphy, Roswell Park Memorial Institute,
Buffalo, New York. The action of a number of cyclic AMP
analogs synthesized at this Institute on renin activity is described
in vivo and in vitro. Rat and dog cortical kidney slices, 200 mg
in weight, were incubated for 10 min and 60 min in Kreb's buffer
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at iO M of each compound. After 10 mm and 60 mm incubation
with 1O M 3', 5'-cydic phosphates of N6-benzyl-adenosine,
N6 (2-isopentenyl) adenosine, N6-[3-chlor-transbuten(2)-ylJ -
adenosine and N&furfuryl adenosine, no rerun activity was
observable by radioimmunoassay, even with an 1 8-hr incubation
period, to detect angiotensin generation. Mongrel dogs (10 kg)
were infused with 0.55 mmoles of N6 (2-isopentenyl) adeno sine-
3', 5'-cyclic phosphate in 130 ml of sterile buffer for one hour
by means of an infusion pump. No change in blood pressure was
recorded by pressure transducer. Effective renal plasma flow in-
creased from 123 to 161 ml/min in one hour using 1311-iodohip-
purate. Blood sugar (glucose oxidase method) increased from 23
to 80 mg/100 ml in one hour. A comparable molar dose of cyclic
AMP produced no significant changes in these indexes. After ten
minutes, renin activity by radioimmunoassay was 1.01 rig of
angiotensin I generated per ml of plasma per hour. After one
hour this had increased by 50%. This family of cyclic AMP analogs
requires further.investigation as it appears that they are involved
in the regulation of renal function.
The natriuretic effect of prostaglandin inhibition (P1). Michael
A. Kirschenbaum, T. F. Ferris and Jay H. Stein, Department of
Medicine, Ohio State University, Columbus, Ohio. We have
previously shown that P1 caused a fall in renal blood flow (RI3F)
and increase in filtration fraction (FF). Thus, it was surprising
that in spite of these hemodynamic effects, P1 did not alter the
magnitude of the natriuresis in Ringer (R)-loaded dogs (Clin Res
22:539A, 1974). To further investigate these fmdings the follow-
ing studies were performed. Dogs were expanded with R in a
manner designed to maintain urine volume and sodium excretion
(UNaV) constant after the initial load was given. Two clearance
periods were obtained during volume expansion (yE). Three
groups of dogs were studied: group I, control group (N = 7);
group II, dogs in which either indomethacin or meclofenamate (2
mg/kg), inhibitors of prostaglandin synthesis, was given after the
first VE period (N = 8); and group III, dogs in which intrarenal
administration of angiotensin (A) was given after the first VE
period (N = 7). In groups I and II, glomerular filtration rate
(GFR) and UNaV remained unchanged over the two VE periods.
Yet in the P1 animals, RBF decreased from 257 to 173 mI/mm
(P < 0.005) and FF rose from 0.24 to 0.38 (P < 0.005). There
was no change in either index in group I. In group III, GFR was
unchanged but RBF decreased from 224 to 168 mI/mm (P <
0.001), FF rose from 0.20 to 0.27 (P < 0.005) and UNaV fell
from 629 to 271 zEq/min (P < 0.001) during continued VE.
Thus, P1 and A had a similar hemodynamic effect but only A
decreased UNaV. These results suggest that P1 may have
separate tubular and vascular actions. When the vasoconstrictor
effect of P1 is blunted, as by yE, the natriuretic effect may
become apparent.
Theoretical aspects and complications of frequent or ultra-
efficient, short dialysis. C. K/ellstrand, J. Shideman, R. Bosl and
T. Buselmeler. Equivalent amounts of dialysis to the commonly
used thrice-weekly, six- to eight-hour schedules with regular
dialyzers can be offered A) by more frequent, shorter dialysis
with regular dialyzers; B) with thrice-weekly, two- to three-hour
ultra-efficient hemodialysis (HD). A) Increasing the dialysis
frequency without changing the total weekly dialysis time will
reduce the predialysis concentration (PDC), particularly of small
molecules. The PDC of blood urea nitrogen (BUN) will be 50%
lower on seven X four hours of HD than three X nine hours, but
PDC of middle molecules will remain essentially unchanged. By
reducing the oscillations in body chemistries, more frequent,
shorter dialysis may be beneficial. In 30 patients on HD for more
than five months, the interval between dialysis was shorter in
those who did not develop neuropathy. B) Short, ultra-efficient
HD may allow a patient more freedom by decreasing the dialysis
time. The incidence of complications of ultra-efficient dialysis
in 18 patients was compared to the incidence in the same patients
on ordinary dialysis. Headache, leg cramps, nausea and vomiting
did not change but hypotensive episodes increased 50% and one
patient developed rapidly progressive peripheral neuropathy on
ultra-efficient dialysis. These observations suggest that short,
frequent dialysis on ordinary dialyzers may be more beneficial
than present dialysis schedules, and that ultra-efficient dialysis
may be detrimental to certain patients.
Amelioration of uranyl nitrate (UN)-induced acute renal
failure (ARF) in rats by dithiothreitol (DTT). /. Kleinman, J.
McNeil, J. Schwartz, R. Hamburger and W. Flamenbaum,
Department of Nephrology, Walter Reed Army Institute of
Research, Washington, D.C. UN inhibits active Na and Q
transport in turtle urinary bladder. This effect of UN is reversed
by DTT, an agent which may reduce oxidized sulfhydryl groups
and complex uranium. To determine the effect of DTT on UN-
ARF, DTT was given i.p. in various doses and at different time
intervals before or after UN, 10 mg/kg, s.c., and the blood urea
nitrogen concentration (BUN) determined at 48 hr. Mean BUN
48 hr after UN alone was 125 8 (SE) mg/100 ml, compared to
a control value of 18 1 mg/100 ml (P <0.001). DTT, 31
mg/kg, alone did not affect BUN, and produced equivalent
degrees of protection when given at 30 min before, concurrent
with, 30 and 60 miii after UN, as noted by 48-hr BUN's of
39 5, 40 3, 41 4 and 52 6 mg/100 ml, respectively
(P < 0.001 vs. UN alone). DTT in doses of 7.8, 15.5 and 31
mg/kg resulted in equivalent 48-hr BUN's after UN. Creatinine
clearance (Ccr) 24 hr after UN alone was 0.51 * 0.09 ml/min
compared to a control of 1.99 0.2 ml/min (P < 0.005). Ccr in
ratsgivenDTT, 15.5 mg/kg,i.p., 30 mm after UNwas 0.91 * 0.03
ml/min at 24 hr, significantly higher than after UN alone (P <
0.005). Fractional Na excretion for 24 hr after UN + DTT was
1.33 0.16%, significantly less (P <0.005) than the comparable
value of 2.64 0.27% after UN alone. These results suggest that
DTT provides partial protection against the development of
UN-ARF. This protection occurred in association with alter-
ations in Na+ excretion suggesting that renal tubular membrane
dysfunction participates in the pathogenesis of UN-ARF.
Circadian rhythms and postural change in renal failure.
Martin Knapp and Pamela Hillier (Introduced by Herbert
Lubowitz), Nottingham City Hospital, England. The reason for
nocturia in chronic renal failure has been investigated. Nine
patients and 18 controls have been investigated, using "self
measurement" in their own homes. Serial measurements of
pulse, blood pressure, temperature (determined orally) and urine
volume were made. Urinary osmolality, sodium, potassium and
creatinine were measured. Control subjects gave results similar to
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those previously reported. The major differences between patients
and controls were in sodium, water and creatinine excretion, the
midpoints of minimum sodium and water excretion falling
between 07.30 and 15.00 in patients and 02.00 and 07.30 in
controls. Seven of the patients had maximum creatinine excretion
at night. Potassium rhythm was similar in controls and patients,
except in three, with very low filtration rate, when this was also
"reversed". Studies in which the time of posture change was
modified suggest that posture is important in causing the daytime
decreases in sodium and water excretion. Clearance studies, at the
time of postural change, suggest that a marked fall in glomerular
filtration rate (GFR) coincides, but that changes in fractional
tubular reabsorption contribute. The nocturia of renal failure is
mainly due to a change in circadian rhythm, the result of an
abnormal response to postural changes.
Urea excretion in adrenalectomized rats. M. A. Knep per, R.
A. Danielson, G. M. Saidel and C. V. Gunter, Departments of
Biomedical Engineering and Surgery, Case Western Reserve
University, Cleveland, Ohio. Clearance experiments were done in
nondiuretic, anesthetized adrenalectomized (ADX) rats to in-
vestigate the role of adrenal glucocorticoids in the regulation of
urea excretion. Intact rats fed a high-protein (HP) diet had the
following excretion values: U/P inulin, 166 13 (SEM); inulin
clearance (C), 50.6 2.8 ,.tg/min . kidney kg of body wt; and
fractional urea excretion (FUE), 0.50 0.03.Both C1 and FUE
were reduced in HP, ADX rats (U/P inulin, 120 7;Cm, 21.4
2.8;FUE, 0.22 0.03). Cm and FUE weTe significantly increased
in HP, ADX rats given chronic i.m. dexamethasone relative to
unsubstituted HP, ADX rats (U/P inulin, 128 14; Cm, 45.9
2.9—P = 0.001, t test; FIlE, 0.44 0.03—P 0.001). Thus, C
and FUE were restored nearly to intact HP levels. To determine
whether a low-protein (LP) diet has an effect on FUE independent
of the reduction caused by adrenalectomy, clearance experi-
ments were done in LP, ADX rats. and FUE were not
significantly altered in LP, ADX rats relative to HP, ADX rats
(U/P inulin, 106 9; C, 28.6 2.4—P = 0.05; FUE, 0.23
0.06—P = 0.5). These results are compatible with the hypothesis
that adrenal glucocorticoids mediate tubular regulation of urea
excretion. That the reduction in Cm in ADX rats may be
responsible for the observed reduction in FUE cannot be ruled
out, however.
Systems model ing study of regulation of urea excretion. M. A.
Knepper, G. M. Saidel and P. 1. Palatt (Introduced by R. A.
Danielson), Department of Biomedical Engineering, Case Western
Reserve University, Cleveland, Ohio, and Division of Biological
and Medical Sciences, Brown University, Providence, Rhode
Island. A systems model of transport processes in the ascending
limbs (AL), collecting ducts (CD) and surrounding interstitium-
capillary plexus (ICP) of the renal medulla has been developed
and used to investigate alternative mechanisms which may be
involved in renal tubular regulation of urea excretion. Solute
and water balance equations for perfectly mixed compartments
in series describe transport processes in the AL, CD and ICP.
Solute species considered are urea, salt (NaQ) and an idealized
"nonreabsorbable solute", which accounts for miscellaneous sub-
stances in the CD. The membrane transport equations of the
model describe solute movement by passive diffusion, solvent
drag and active transport; and water movement by osmosis.
Model indexes are evaluated from published experimental data.
Changes in the passive permeability coefficient and reflection
coefficient for urea in the CD, the introduction of active
transport of urea from the CD and changes in plasma urea con-
centration were simulated using a digital computer. These
simulations indicate that virtually all experimental observations
pertaining to the regulation of urea excretion can be explained
by an increase in solvent drag of urea from the cortical and
medullary CD. Therefore, the need to postulate active transport
of urea from the CD to explain the regulation of urea excretion
is obviated.
Effect of parathyroid hormone on distal phosphate re-
absorption in the dog. Franklyn G. Knox and Claude Lechene,
Departments of Physiology, Mayo Medical School, Rochester,
Minnesota, and Harvard Medical School, Boston, Massachusetts.
The recent finding of distal phosphate reabsorption prompted
study of the sites of inhibited phosphate transport following
administration of parathyroid hormone (PTH). Phosphate re-
absorption rates by the proximal and distal nephron were
studied using re-collection micropuncture and stop-flow meth-
odologies, respectively. Eighteen dogs were thyroparathyroid-
ectomized (TPTX) 18 hr before acute experiments. Samples of
proximal tubule fluid or stop-flow fluid were collected before
and one hour after infusion of 3.34kg of prime and 0.1 M/kg/min
of bovine PTH or in the absence of hormone in control exper-
iments. Phosphorus was measured with the electron probe.
Seven TPTX dogs which did not receive hormone did not have
significant changes in segmental phosphate reabsorption. Follow-
ing infusion of PTH in seven dogs, urinary phosphate excretion
increased from 3.6 1.1 to 25.7 3% of the filtered load, P <
0.001. Proximal TF/UF phosphate was not significantly changed
from 0.56 SE 0.05 to 0.58 0.06,TF/P inulin decreased from
1.47 0.04 to 1.28 0.06,P < 0.01, and fractional phosphate
reabsorption decreased from 62 3 to 55 4%, P< 0.025. De-
creases in proximal phosphate reabsorption accounted for only
one-third of the increased phosphate excretion. In four stop-flow
experiments, phosphate concentration ratios (U/Pp/U/P1) were
unchanged in the proximal nephron and significantly increased
in the distal nephron from 0.08 0.02 to 0.28 0.08 following
PTH infusion. It is concluded that parathyroid hormone has a
marked effect on phosphate transport in the distal nephron.
Flow patterns and operational indexes of single needle
dialysis (SND). Klaus F. Kopp, Technical University Hospital,
II. Med. r.d. Isar, München, West Germany. SND permits
hemodialysis through a single entry into a blood vessel, thereby
reducing pain and vascular trauma; thus prolonging the lifespan
of the A-V fistula. However, one encounters several concerns:
Use of a single portal for both blood to be dialyzed and dialyzed
blood may cause recirculation of the latter and, hence, lower
dialysis efficiency. Determination of solute concentrations in the
patient's blood, in the afferent and efferent loops of the
dialyzer circuit, indicates that recirculation is not a problem.
SND is characterized by a rhythmic, pulsatile blood flow through
the dialyzer circuit. This flow pattern correlates with pressure
variations within the circuit which activate the flow control
clamps occluding the blood lines altematingly. The pulsatile and
bidirectional flow through a single catheter, contrary to the
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continuous flow of double needle or shunt dialysis, could also
lower the total amount of blood undergoing dialysis, unless the
pulses are sufficiently voluminous. The pulse flow can be in-
creased with appropriate monitoring of the negative pressure in
the inflow line by raising the pump speed. Air ingress and
embolism is prevented by an air detector. SND further reduces
this hazard because the concomitant pressure changes stop the
cycle. The pulse volume returning to the blood vessel depends
on the positive pressure in the venous line and the duration of the
time interval during which the venous clamp is open. Both
indexes may be set at wifi at the controls of the SND monitor in
order to achieve maximal flow rates. High flow, short duration
SND is thus feasible with new procedures and improved
hardware.
Evaluation of time perception in uremia. Joel D. Kopple,
Joseph H. Miller, Allan E. Edwards, Du-Fay Der, Louis G. Fields
and Peter W. Gardner, Medical, Research and Psychology Services,
Veterans Administration Wadsworth Hospital Center and UCLA,
1.05 Angeles, California. The assessment of severity of uremia
and of adequacy of therapy is hampered by the lack of sensitive
measurements of uremic toxicity. We have developed a simple,
portable, self-administered testing device to measure time per-
ception in uremia as an index of uremic toxicity. This instrument
measures a subject's ability to detect which one of nine lights is
flashing irregularly. Fifteen patients (pts) undergoing maintenance
hemodialysis (HD), 15 chronically ill (CI) pts without renal
disease and 15 healthy controls (HC's) were studied. The HD
pts were tested at 18, 42 and 90 hr after HD. The percentage of
correct scores decreased progressively with increasing time from
the end of HD and were 60.7, 46.9 and 39.2%, respectively, at
these times (change in scores between 18 and 42 hr or 42 and 90
hr, P < 0.001). In 14 of 15 subjects, the percentage of correct
scores fell with each time interval. In contrast, the mean scores
of HC's and CI pts did not vary when tested at these times,
and there was little variation in individual scores. The mean
score of HC's (72.4 SD 21%) was consistently greater than that
of HD pts for each time of testing. The mean score of CI pts was
less than that of HC's (P < 0.05) and greater than that of HD pts
at the 42- and 90-hr intervals (P <0.05 and P < 0.01, respec-
tively). These preliminary results indicate that this technique may
provide a sensitive, convenient, reproducible method for detect-
ing changes in uremic toxicity. The results also indicate that HD
does not generally restore time perception to normal.
Effect of calcium on renin (PRA) and aldosterone (ALDO) in
the rat. T. A. Kotchen, R. 1'. Taiwalkar, R. G. Luke andE. D. Rees,
Department of Medicine, University of Kentucky, Lexington, Ken-
tucky. To evaluate the effect of Ca++ on the responses of the
renin-aldosterone system to Na+ deprivation, 24 male Sprague-
Dawley rats were given a Na+.free diet for seven days. Simultane-
ously, in 12 animals, 1% CaCl2 was substituted for drinking water.
Calcium excretion (Eca++) in Ca++loaded rats was greater
(P < 0.001) than that in pair-fed controls, although serum Ca
did not differ (F> 0.2). In both groups, ENa+ decreased (P <
0.001); however, total negative Na balance in Ca-drinking
rats was greater (P < 0.005). Although PRA increased (P <
0.001) in both water drinking (56.3 ng/ml/hr 4.4) and Ca-
loaded (35.8 ng/ml/fr 3.3) rats compared to a control
value of 8.2 ng/ml/hr 1.2, the PRA response to Na
deprivation in Ca-loaded rats was suppressed (P < 0.005).
In water-drinking animals, Ealdo, measured on days 1, 3 and 7
of low Na did not differ (P > 0.5) from that before Na
deprivation (23.9 ng/14 hr 2.3). However, in Ca drinking,
Na-deprived animals, Ealdo was elevated (P < 0.005) after three
(87.9 ng/24 hr 6.0) and seven (47.0 ng/24 hr 5.6), but not
after one (F> 0.7) day of Na deprivation. In separate groups of
animals on a normal Na+ intake, although Na+ balance and PRA
of Ca-loaded rats (N = 6) did not differ (P > 0.5) from
controls (N = 6), Ealdo was greater in Ca-drinking animals
(P < 0.03). These results demonstrate that a) PRA but not Ealdo
is stimulated by Na+ deprivation; b) rats on a Nat-free diet
conserve Na+ in the absence of increased Ealdo; c) Ca sup-
presses the PRA response to Na4 deprivation; and d) on both a
low and normal Na+ diet, Ealdo is increased in Ca-loaded rats,
unrelated to alterations of PRA.
Effects of exercise on blood pressure (BP) in adolescent
males. Paul Kovnat, Sandra Levison and Nina Steg, Departments
of Medicine and Pediatrics, Medical College of Pennsylvania,
Philadelphia, Pennsylvania. Effects of exercise on BP in adoles-
cents was compared with other possible predictors of hypertensive
disease. BP's were determined on three occasions on each of 100
black boys (13 to 15 yr old) before and immediately after a two-
minute running exercise vigorous enough to produce a pulse rate
rise of at least 40 beats/mm. Urine specimens were collected on
each test day for sodium, potassium, creatinine and protein con-
centrations, and osmolality. The students' height and weight
were measured and pertinent family histories elicited. Resting
BP's were determined at the home in mothers, fathers and
siblings of all students. In all students the systolic BP rose in
response to exercise. The group of students with the highest
exercise systolic BP had a significantly greater percentage of
family histories of hypertension than the students with the lowest
exercise systolic BP. After exercise, the diastolic BP consistently
decreased in most students (group A). The diastolic BP did not
fall in the other students (group B). There was no demonstrable
difference in baseline BP, urine osmolality, urine protein con-
centration, urine sodium/creatinine ratio, height, weight and
documented or observed family history of hypertension between
groups A and B.
Biochemical studies of glomerular basement membrane (GBM).
L Krisko, F. Gyorkey, C. Sato and G. Claus, Veterans Admin-
istration Hospita4 Houston, Texas. The purpose of this work
was to further characterize the biosynthetic capacity of renal
glomeruli and to study aspects of the chemical composition of
GBM. Glomeruli were isolated from rats and calves in Medium
199 by differential centrifugation and trapping on stainless
steel screens. Proline incorporation was linear for eight hours;
the addition of 100 ig/ml of ascorbate to the medium increased
the hydroxylation of Pro fivefold (the specific activity of Hyp
increased from 13 to 65 cpm/imoles). Using 3H-Pro as label,
three peaks with radioactivity were isolated from sonicated
glomeruli by gel filtration, indicating three macromolecular
species in the soluble fraction. One of these peaks was excluded
by Sephadex G-150. When the GBM was isolated after in vitro
labeling, this fraction was found to be radioactive whether the
label was originally in amino acids or galactose (specific activity,
128 X io and 9.5 X i0 cpm/mg of protein, respectively),
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signifying in vitro GBM synthesis. Employing the borate-
carbazole reaction and bidimensional electrophoresis on cellulose
acetate membranes, we found three different glycosaminoglycans
in the glomerular sonicate, but only one of the three, heparan
sulfate, in the GBM fraction. We conclude that isolated renal
glomeruli synthesize GBM in vitro; the GBM probably contains
small amounts of heparin sulfate.
Edema formation following bilateral ureteral ligation (UL).
Herbert J. Kramer, Angela Backer and Friedrich Krilck, Med.
Univ. Poliklinik, Bonn, Germany. In contrast to bilateral nephrec-
tomy (NX) UL in female Sprague-Dawley rats induced formation
of large ascites (19 2 ml). Sixty-eight hours following UL (N =
15) or NX (N = 10), blood urea nitrogen (BUN) rose from 21 *
1 to 240 12 and 245 4 mg/100 ml, and serum K increased
from 5.3 .1 to 9.3 .1 and 9.3 .4 mEq/liter, respectively. In
both UL and NX, plasma aldosterone rose from 1070 75 to
4937 455 and 4216 530 pg/mI, respectively; concentration of
total steroids decreased from 8.2 1.7 to 6.8 1.0 and 4.6 .4
pg/100 ml, thus excluding adrenocorticotropic hormone (AUTH)-
induced stimulation of aldosterone secretion. In UL plasma
renin activity rose from 43 6 to 68 7 ng/ml/3 hr (P < 0.05),
while no renin activity was detected after NX; therefore, elevated
plasma aldosterone is presumably due to hyperkalemia. Finally,
renal cortical and medullary Na-K-ATPase (3.9 .6 vs. 6.0 .5
[P < 0.05] and 11.0 1.8 vs. 17.7 1.7 [P < 0.011 Mmoles
Pi/mg of protein/hr, respectively) as well as intestinal Na-K-
ATPase activities were markedly decreased. The results suggest
the presence of a vascular permeability factor of renal origin,
whereby edema formation following bilateral UL may be
due to increased activity of renin or a renin-like substance
in the presence of elevated plasma angiotensinogen, enhanced
aldosterone secretion and a general cellular transport defect in
uremic animals.
Lack of plasma natnuretic activity in edematous states.
Herbert J. Kramer and Friedrich Krück, Med. Univ. Poliklinik,
Bonn, Germany. Accumulating evidence suggests that extra-
cellular volume (ECV) may be controlled by a natriuretic
hormone. To study its possible role in edema formation, effects
of plasma from control subjects (C) and pts with the nephrotic
syndrome (NS) or liver cirrhosis with ascites (CI) on frog skin
Na-transport and rat renal Na-absorption were investigated.
Plasma from C before and after i.v. infusion of normal Ringer's
solution and from Cl prior to therapy was fractionated with
Sephadex G-25. Expanded plasma from C (N = 7) markedly
inhibited potential difference (PD) and short-circuit current
(SCC), while plasma from NS or CI at the inner skin surface had
% change after
ECV- average 60 miii,
expansion PD SCC SCC
C BeforeAfter
— 3.8 — 7.3 5.7
_21.7a
2.7
NS (N=5) — 1.4 — 0.8 — —
CI (N6) — 5.2 —11.7 9.0 3.2
no effect. Intravenous injection of 0.5 ml of tenfold concentrated
fraction IV from expanded C increased urinary flow (V) (69 20
vs. 13 8 d/min;P < 0.05), CH2O (76 13 vs. 11 7i1/min;
P< 0.0i)and UNaV (474 105 vs. 57 97 mEq/min;P <0.05)
as compared to control plasma. No changes were noted with
fraction IV from CI (V:29 22%; CH2O: 10 5 tl/min;
4UNaVl4 9%). Thus, ECV in C may be governed in part by
a natriuretic hormone, while edema formation in NS or CI is
associated with a lack of hormone activity.
For rehabilitation, hemodialysis (HD) or transplantation (TP)?
Mark S. Kramer, Diane Hudachek, Rasib M. Raja and Jerry L.
Rosenbaum, Departments of Medicine and Social Service, Albert
Einstein Medical Center, Philadelphia, Pennsylvania. With the
enactment of social legislation (HR-i) that uses Social Security
tax dollars to fund treatment programs for the rehabilitation of
patients with end-stage renal disease (ESRD), support is now
available for both HD (home and center) and TP programs. In an
effort to determine which mode of therapy effectively re-
habilitated patients to again become contributing members of
society, 39 HD (12 center and 27 home) and 41 TP patients
answered questionnaires. In evaluating these programs, primary
consideration involved overall rehabilitation and improved quality
of life rather than absolute duration of patient survival. Factors
considered were age, education, morbidity and return to original
position in life. The results reveal that HD patients are signifi-
cantly older (53.6 13.5 vs. 32.3 11.9 yr, P < 0.01) and less
educated (10.4 4.1 vs. 12.2 2.7 yr, P < 0.05). No
significant difference was noted in the duration of time these
patients participated in their individual program since treatment
was initiated (TP 25.3 17.9 months vs. HD 20.5 17.0, P>
0.2). The HD group had greater morbidity necessitating more
hospitalizations (H) (3.5 3.8 H/patient vs. 0.6 0.9 H/patient,
P < 0.01). When comparing matched subgroups controlled for
age and educational level, a greater percentage of TP patients
was rehabilitated to their premorbid position. Therefore, we
conclude that when medically feasible, a patient with ESRD
should be encouraged to have TP as this offers a greater chance
for rehabilitation with return to his premorbid state and for a
quality of life unmatched by HD.
Nature of the chloruretic effect of thiazide diuretics. R.
Kunau, University of Minnesota, Minneapolis, Minnesota. The
saluretic effect of the thiazide diuretics has been assumed to be
due to inhibition of Na reabsorption in the distal nephron. Yet,
recent micropuncture studies have shown chlorothiazide (CTZ)
to also inhibit proximal Na reabsorption. To further clarify the
saluretic effect of CTZ, the present micropuncture studies ex-
amined the effect of CTZ on nephron Cl transport. The effect of
Cl transport was studied 1) since the effectiveness of CTZ as a
saluretic is largely due to enhanced NaCI excretion, and 2) as
CTZ inhibits carbonic anhydrase, if changes in Na transport
only are examined, it would be hard to tell if Na as HCO3 or as
Cl is affected. One group of rats (I) was studied before and after
administration of 15 mg/kg/hr of CTZ. For comparison, a group
(II) was studied before and after administration of 2 mg/kg/hr of
benzolamide, a carbonic anhydrase inhibitor. Fractional Cl
delivery from the proximal tubule increased in both groups:
59.4 to 71.0% in I, P < 0.001; 54.3 to 68.2% in II, P < 0.001.
Plasma Plasma fraction IV,
% change after
60 mm
PD
aP<0.05.
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However, fractional Cl delivery to the early distal tubule increased
only from 5.08 to 7.40% in I,P <0.001, and from 4.50 to 6.29%
in II, P < 0.01. Benzolamide had no effect on Cl reabsorption in
the distal convoluted tubule. However, CTZ markedly inhibited
distal Cl reabsorption, the fraction of filtered Cl present at the
late distal tubule increasing from 1.24 to 6.25%, P < 0.001.
Fractional Cl excretion increased from 0.29 to 3.44%, P < 0.001,
after CTZ, but did not change after benzolamide. The influence
of crz on proximal Cl transport presumably was related to its
effect on carbonic anhydrase. However, it was not this proximal
effect but rather an inhibition of distal tubular Cl reabsorption
which was primarily responsible for the chloruresis following
CTZ.
Mesangial proteins in acute puromycin aminonucteoside
nephxosis. L. R. Kupor and J. I. McPhaul, Jr., Baylor College of
Medicine, Houston, Texas, and Lackland Air Force Base, San
Antonio, Texas. In the Lewis rat the administration of a single
dose of puromycin aminonucleoside (PA), 150 mg/kg i.p.,
produces proteinuria and the nephrotic syndrome (N = 13). The
proteinuria develops rapidly during the first two weeks, reaches
levels of up to 500 mg/day and spontaneously remits within
four to five weeks. During the height of proteinuria, ultra-
structural changes in the kidney are confined mainly to the
glomerulus where segmental foot process fusion is observed.
Immunohistochemical staining utilizing immunofluorescent mi-
croscopy demonstrates the presence of plasma proteins (IgG,
B1C, fibrinogen and albumin) in a predominantly mesangial
pattern within the first days after PA administration. The
mesangial deposition is first segmental and then diffuse, precedes
the proteinuria and disappears within four weeks. Two groups of
rats (N = 9) received daily injections of either m-prednisolone
(M-P, 2 mg/kg) or cyclophosphamide (CY, 10 mg/kg), with or
without M-P, 24 hr after PA was given. During the study period
of four weeks, neither the intensity nor duration of proteinuria
or the immunopathological changes was affected by drug
treatment. This study indicates that acute PA nephrosis in Lewis
rats is associated with early and nonselective mesangial localiza-
tion of plasma proteins which precedes the onset of proteinuria.
The disappearance of the mesangial proteins correlates with the
resolution of proteinuria. The lesion is self-limited and spon-
taneously remits, unaffected by M-P or CY administration.
Interaction between parathyroid hormone (PTH) and cate-
cholamines (CTA) on cyclic AMP concentration ([cAMP]) and
gluconeogenesis (GNG) of rat renal cortex. K. Kurokawa and S.
G. Massry, Department of Medicine, Cedars-Sinai Medical Center
and UCLA School of Medicine, Los Angeles, California. Evidence
indicates that in the renal cortex there are two adenylate cyclase
systems responding independently to PTH and CTA. Studies
were carried out to further evaluate the interaction between
PTH and (TA on the renal cortex utilizing the isolated cortical
tubule preparation. Both PTH and CTA increase [cAMP] to a
peak within one minute followed by a decline. PTH effect was
three to five times greater than that of CTA without additive
effects. Theophylline (THEO), ito 10 mM, augmented the effects
of the agonists and prevented the decline in [cAMP]. In the
presence of 10 mM THEO, [cAMP] was three to five times
higher than in its absence under the maximal activation of
adenylate cyclase by the agonists. For any given THEO concen-
tration, [CAMP] was greater with PTH than with (TA. Both
FFH and (TA stimulated GNG to a similar extent and there was
no additive effect: control, 31.4 0.8; PTH, 38.6 0.4,
isoproterenol, 38.1 1.2; PTH + Isop., 40.8 0.7; nmoles of
glucose produced/mg of protein/20 mm; s mM a-ketoglutarate
substrate. These results suggest that 1) cAMP phosphodiesterase
is highly active in these tubule cells rapidly degrading most of
cAMP formed by PTH or (TA; 2) [cAMP] might reflect the size
of cell mass responding to each agonist; 3) the cell mass respond-
ing to PTH is greater than that activated by (TA; and 4) there is
a tubule cell group capable of glucose production (proximal
tubule cell), which is responding equally to both PTH and (TA.
Surgical aspects of transplantation in diabetic patients. George
K Kyriakides, Richard L. Simmons and John S. Najarian,
Department of Surgery, University of Minnesota, Minneapolis,
Minnesota. Of 474 renal transplant recipients at the University of
Minnesota Hospitals from January 1968 to April 1974, 74 were
diabetic. Technical complications in this series of 474 included
arterial thrombosis in 5 (1%), arterial stenosis in 6 (1.3%),
urologic complications in 22 (4.6%) and wound infections in 30
(6.3%). These complications were more frequent and more severe
in diabetic than in nondiabetic patients. Arterial thrombosis
occurred in 4.1% (3/74) of diabetics and in only 0.5% (2/400) of
nondiabetics. Incidence of urinary complications was 8.1%
(6/74) in diabetics, and only 4% (16/400) of nondiabetics. Six/7
of the diabetic infections were perinephric while 14/23 of the
nondiabetic infections were perinephric and the rest were
superficial. Fifty % (3/6) of diabetics with deep infections de-
veloped a mycotic aneurysm of the iliac vessels. The correspond-
ing figure in nondjabetic patients was only 28% (4/14). The
higher incidence of thrombosis in diabetic patients may be due
to more frequent atherosclerosis in hypogastric artery; this vessel
should not be used in diabetic patients if it is involved by
atheroma. The more frequent urinary leaks in diabetic patients
are due to reduced healing capacity and possible compromised
blood flow in diabetic tissues. Meticulous technique, avoidance
of long, ischemic donor ureters and prolonged bladder de-
compression should prevent these complications. Diabetic patients
are naturally predisposed to infection. Meticulous technique and
avoidance of leaks and hematomas which always lead to in-
fection should significantly reduce this complication.
Relationship between natural and experimentally produced
antibodies to streptococcal nephritogen. Kurt Lange and Gerhard
Treser, Renal Service, Departments of Medicine and Pediatrics,
New York Medical College, New York City, New York. The
observation that labelled IgG from patients with acute post-
streptococcal glomerulonephritis (IgG-AGN) stains parts of the
patients' own glomerular basement membrane and mesangium
and those of other patients with AGN when renal tissue is ob-
tained early during the disease suggests the presence of free
antigen sites in the glomeruli at this time. When the supernate of
disrupted nephritogenic streptococci was subjected to column
chromatography, one fraction (fraction V) preabsorbed the
staining antibody out of AGN sera. This suggests a similarity
between the antigen present on the glomeruli and the antigenic
component of fraction V of the streptococcal supernate. When
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rabbits were immunized against fraction V obtained from M type
12 streptococci, their fluorescein-labelled sera stained the glomer-
uli of patients with acute poststreptococcal glomerulonephritis
in a manner identical to that seen when the patients' own
IgG was employed irrespective of the M type of the strep-
tococci which originally had caused this disease. In double-
immunodiffusion rabbit antiserum against fraction V obtained
from M type 12 streptococci gave lines of identity against
fraction V obtained from M types 12 and also of M type 49.
Our results suggest that a common nephritogenic antigen, not
related to M protein, is shared by different nephritogenic
streptococci and that this antigen is contained in fraction V.
Glucose reabsorption in rats with aorta-cava fistuta. M. E.
Laski, S. Boonjarern and N. A. Kurtzman, University of illinois,
Chicago, illinois. Previous micropuncture studies in rats with
aorta-cava fistula (F) have demonstrated that proximal re-
absorption is not increased and that it fails following volume
expansion (VE) to the same degree as seen in control (C) rats.
Glucose reabsorption (Tg) was studied in F rats six to ten days
following construction of the fistula. Tg was measured during
glucose loading in both F and C rats during hydropenia (H) and
following YE with 8% body wt of Ringer's lactate solution.
Mean glomerular filtration rate (GFR) was significantly lower
in the F rats (H, 2.6 0.87 [SD] vs 1.53 0.72,P< 0.05;VE,
3.43 0.72 vs. 1.27 0.81 mi/min, P < 0.001); mean blood
pressure (BP) was also significantly lower in the F rats (H, 128.1
16.3 vs. 81.0 11.4, P < 0.001; VE, 129.4 13.2 vs. 73.0
16.3mmHg,P <0.001). Fractional Na excretion (FNa) increased
markedly in C rats (0.2 .1 to 5.1 l.2%,P <0.01) but failed
to increase in the F rats (0.3 0.2 to 0.7 0.5%, NS). Tg/GFR
fell significantly in C rats following YE (3.73 0.52 to 2.36
0.79 mg/mi, P < 0.01). Tg/GFR in F rats also fell following YE
(5.56 1.06 to 4.84 1.07 mg/mm, P < 0.02) but was sig-
nificantly greater than that seen in C rats both before and after
YE (P < 0.01, P < 0.001). These results are similar to those
reported in F dogs and suggest that proximal reabsorption is
increased in salt-retaining states and/or that distal Tg occurs at a
much greater rate than previously thought.
Evaluation of a new disposable dialyzer (PARAFLO). A. R.
Lavender, Barry Wilson and Vasant Gandhi, Renal Section, Hines
Veterans Administration Hospital, Hines, Illinois. The Travenol
Paraflo, with an 11.5 t Cuprophan membrane area of lM2, was
evaluated 64 times in 17 repetitive hemodialysis patients. The
18-layer unit was 41 x 11.5 x 5.3 cm and weighed 3.3 kg.
Priming volume at 0 mm Hg was 145 2.7 ml. Pressure drop
at 300 mi/mm blood flow was 13.7 1.3 mm Hg. All tests were
performed for six hours with countercurrent blood and single
pass dialysate flows of 300 and 500 mi/min, respectively.
Dialysate entered the lower end of the vertically mounted
dialyzer. Ultrafiltration rates were monitored by continuous bed
scale weighing. Ultrafiltration rates of 2.8 to 11.1 mI/min were
selected by varying either dialysate negative pressure (46 trials)
or blood positive pressure (18 trials). Mean clearances for urea,
creatinine and phosphate were 144, 106, and 67 mI/mm,
respectively. Clearances remained constant throughout dialysis,
and were independent of the method used to control ultra-
filtration. In two patients, previously treated with coil dialysis,
mean pre- and postdialysis plasma urea and creatinine values were
unchanged after six weeks of Paraflo therapy. Hematocrit values
did not change in either patient. No untoward reactions or
membrane ruptures occurred in any trial. Weight loss was
controlled accurately by a previously reported bedside graphic
method. Mean difference between predicted and observed weight
losses was —0.08 kg. Constant ultrafiltration at a selected rate
minimized the occurrence of hypotensive episodes, a frequent
event with coil thalyzers. We conclude that the Paraflo is a safe,
efficient, easily used dialyzer which has the high clearances of a
coil and the advantages of a parallel flow dialyzer.
Site of sulfate reabsorption along the rat nephron. C. Lechene,
E. Smith and K. Blouch, Department of Physiology, Harvard
Medical School, Boston, Massachusetts. Sulfate reabsorption was
studied using micropuncture and electronprobe analysis in 15
female Wistar rats during moderate saline diuresis. Mean glomer-
ular filtration rate (GFR) was 1.10 0.23 SD mi/mm (N = 15)
and NGFR was 27.7 12.1 nl/min (N = 60) in proximal and
29.6 14.7 (N 27) in distal collections. Mean plasma sulfate
concentration was 1.69 0.53 mmoles/liter (N 15). In early
proximal samples (TF/Pj = 1.56 0.21, N = 43), the mean
fraction of sulfate remaining TF/PS/In (FE) 50.9% 20.6and
TF/Ps = 0.77 0.25.In the late proximal (TF/P1 = 2.58 0.31,
N = 18),FE 25.5% 6.9and TF/P5 = 0.66 0.20. In the early
distal (TFfP1 3.80 0.68, N 19), FE = 17.5% 5.9 and
TFIPs = 0.65 0.20. In the late distal (TF/P1 = 8.75 3.95,
N = 10), FE = 8.80% 2.84 and TF/P = 0.70 0.18. In distal
collections with retrograde flux (mean NGFR > 200 nl/min,
TF/P5 11.5 4.35, N = 11), FE 11.9% 7.41 and TF/P5 =
1.20 0.45. In the urine, the fraction of sulfate excreted re-
mained nearly constant FE = 7.08% 2.62 (N = 15), although
U/P1 = 195 146 and U/Ps = 13.9 13.6. These results show
that in the earlier part of the proximal tubule, sulfate concentra-
tion falls below that of plasma and remains nearly at the
same value until it reaches the collecting duct. The main site of
sulfate reabsorption is the early proximal tubule and reabsorption
continues along the proximal and distal tubule. There is no
indication of net sulfate movement along the loop of Henle or
the collecting duct. The profile of sulfate reabsorption, at least
in the proximal tubule, is strikingly similar to that of phosphate
which was measured in the same samples.
The dinical course of subdural hematomas in regularly
hemodialyzed patients. Arthur Leonard and Fred L Shapiro,
Nephrology Division, Department of Medicine, Hennepin County
General Hospital and University of Minnesota, Minneapolis,
Minnesota. The course of 13 regularly hemodialyzed patients who
developed subdural hematomas (SDH) was studied by means of
neurologic symptoms and signs, associated diseases and therapy,
standard neurodiagnostic techniques, neurosurgical findings and
postmortem results. The incidence of SDH in our program was
3.3%, which is substantially higher than that reported previously.
No other patients had an unsuspected SDH at postmortem
examination. Contributing factors were multifactorial and in-
cluded the following: head trauma, ultrafiltration for fluid and
blood pressure control, anticoagulation and frequent vascular
access infection and clotting. Neurologic symptomatic signs,
which may be similar to those in dialysis disequilibrium, were
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helpful only in establishing the presence, not the location of, the
disease. This was attributed to the frequency of bilateral disease
in five patients. This also contributes to the disappointing diag-
nostic yield using standard techniques, including brain scanning.
Cerebral arteriography was 100% diagnostically accurate when
used. Only two of seven patients operated on survived. Only 6
out of 22 of all reported patients (27%) survived. Earlier and
more rapid diagnosis and treatment is imperative. Peritoneal
dialysis and withdrawal of anticoagulation should be considered,
at least temporarily, while the diagnosis is being pursued, as well
as during and after therapy.
Identification of hemoglobin-containing urinary casts and
macrophages by absorption microscopy. Bruce E. Lessin and
Lawrence S. Lessin (Introduced by William J. Cirksena), Depart-
ments ofMedicine, Georgetown University Hospital and George
Washington University Hospital, Washington, D. C. The identifi-
cation of hemoglobin by the use of an interference filter that
provides light in the Soret absorption band of hemoglobin
(4140A) has long been used by hematologists to identify and
localize hemoglobin with a high degree of specificity. Typical
red blood cell (RBC) and hemoglobin urinary casts can be easily
identified by light microscopy; however, atypical casts with dis-
persed hemoglobin and macrophages containing hemoglobin are
not easily identifiable with certainty by light microscopy. The
Soret filter was used in this study to identify hemoglobin-
containing structures in unstained urinary sediments. No special
equipment was required other than a strong light source from a
xenon bulb, a standard microscope and the interference filter.
Photographs were made with both regular light and then with
the interference filter to record the observed findings in the sedi-
ments. Casts containing dispersed hemoglobin were readily iden-
tified by Soret absorption as were macrophages containing granu-
lar hemoglobin. These macrophages were frequently seen in the
sediments of patients with renal hematuria and appeared on regu-
lar light microscopy as large cells containing brownish refractile
granules. In addition, large macrophages resembling oval fat
bodies were easily identified as macrophages with phagocytosed
erythrocytes. Soret absorption microscopy provides a new and
simple technique to readily identify and study hemoglobin-
containing elements in the urinary sediment that are not identifi-
able with certainty by other simple techniques.
Effects of 25-hydroxycholecalciferol (25-OHC) on radio-
calcium kinetics, body composition and calcium (Ca) balance
in chronic renal failure. ,1. M. Letteri, R. Caselnova and S. H.
Cohn, Department of Medicine, Nassau County Medical Center,
East Meadow, New York, Brookhaven National Laboratories,
and SUNYat Stony Brook. Three indexes of Ca metabolism were
measured before and after the administration of 25-OHC (160
Mg/day for six weeks) in six patients with renal insufficiency.
Radiocalcium (47Ca) kinetics were employed to determine the
accretion rate, the size of the exchangeable Ca pools (compart-
ments 1 and 2), the endogenous fecal Ca (EF Ca) excretion and
the urinary Ca excretion. Ca resorption rate, intestinal Ca ab-
sorption and Ca balance were measured from a simultaneous Ca
balance study. Total body stores of Ca and P were measured by
neutron activation analysis. Plasma 25-OHC was measured by a
comnetitjve nrotein binding assay. Following 25-OHC administra-
lion, plasma Ca increased 0.86 mg/mi and plasma 25-OHC in-
creased from 51.7 34 ng/ml to 91.7 16 ng/ml (P < 0.01).
Compartments 1 and 2 were not significantly altered. Although
accretion and resorption rates varied widely, the mean accretion/
resorption ratio increased from 1.24 to 2.18. EF Ca excretion
decreased significantly from 96 34 to 61 31 mg/day (P <
0.05); mean Ca balance increased from 221 to 327 mg/day and
percent Ca absorption increased from 30 to 53%. Total body
stores of Ca and P did not change significantly. 25-OHC de-
creases EF Ca excretion, increases intestinal Ca absorption,
plasma Ca, Ca balance and mean accretion/resorption ratio.
These changes were not associated with detectable changes in
total body Ca or the distribution of 47Ca.
The relationship between calcified tissue mass and plasma
25-hydroxycholecalciferol (25-OHC) in chronic renal failure.
.1 M. Letteri, M Roginsky, F. Moo, K. J. Ellis and S. H. Cohn,
Departments of Medicine, Nassau County Medical Center, East
Meadow, New York, Brookhaven National Laboratories, Upton,
New York; and SUNY at Stony Brook, New York. Evidence is
available to support the contention that the metabolism of vita-
min D is altered in uremia. Disordered vitamin I) metabolism
could result in total body (TB) calcium (Ca) deficiency and de-
creased skeletal mass. In a small group of uremic patients (pts),
TB Ca may be significantly increased or decreased. To more
fully clarify the relationship between TB Ca and vitamin D
metabolism in uremia, the plasma 25-OHC was measured by a
competitive protein binding radioassay in 78 uremic pts and 41
normal subjects. In 44 uremic pts, TB Ca and phosphorus (P)
were measured by neutron activation analysis and compared te
observations in 14 normal subjects. Mean plasma 25-OHC wa
significantly lower in pts with renal failure, averaging (± SEM)
20.6 1.6 ng/ml as compared to 29.9 9 ng/ml in normal sub-
jects. However, 25-OHC was within the normal range (12 to 48
ng/ml) in 58%, increased in 7% and decreased in 35% of the pts.
Plasma Ca was positively correlated (P < 0.05)and plasma r
negatively correlated (P < 0.05) with 25-OHC levels. TB Ca wa
not significantly different from predicted normal values. The
observed/predicted TB Ca ratio averaged (± SEM) 99.5 2.89i
in uremia as compared to 100 1.0% in normal subjects. Only
26% of uremic pts had decreased total body Ca ratios. Fourteer
% had increased Ca ratios. No significant correlation was notei
between TB Ca and plasma 25-OHC in uremia.
Enhanced natriuretic effect of ethacrynic acid in ammo-
mum chloride-loaded dogs. Daniel L. Levin, Leon F. Ferder,
Paul H. Liebman, Shyan-yih Chou and Jerome G. Porush, De-
partment of Medicine, Brookdale Hospital Medical Center,
Brooklyn, New York In an attempt to examine the effects of
NH4Q-jnduced acidosis on the natriuretic effect of ethacrynic
acid (EA), 11 dogs prepared by NH4CI loading (A ML) for three
days and 12 normal dogs were given EA (2 mg/kg) i.v. under
pentothal anesthesia during a steady state water diuresis and
studied by clearance techniques. Mean arterial pH in normal
dogs was 7.42 0.01 (SEM) and the serum bicarbonate was
19.7 0.6 mEq/liter compared to a mean pH of 7.20 0.05
and bicarbonate of 9.9 1.3 mEq/liter in AML dogs (P < 0.001
for both). During the control steady state water diuresis, frac-
tional urine flow (V/GFR), an approximation of delivery of
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isotonic fluid to the distal tubule, was greater in AML dogs,
13.4 0.72 compared to 10.5 0.67 ml/min/100 ml GFR in
normal dogs (P < 0.01). Fractional free water clearance (CH2O/
GFR) was also greater in AML dogs, 9.6 0.57 compared to
7.0 0.52 ml/min/100 ml GFR (P < 0.01). After EA adminis-
tration, fractional sodium clearance (CNa/GFR) increased 27.6
2.04 in normal dogs and 36.0 2.3 mI/min/ 100 ml GFR in AML
dogs (P < 0.02). No significant differences were noted in GFR,
CPAH and filtration fraction before or after EA. These data sug-
gest that AML decreases proximal tubular sodium reabsorption
which leads to an increased natriuretic effect of EA by virtue of
the increased distal supply of sodium. These data do not exclude
the possibility that acidosis per se increases the natriuretic ac-
tion of EA.
Induction of linked changes in free-flow proximal HCO3
and H20 fluxes during volume expansion. D. Z. Levine, L. A.
Nash and S. Raman, Departments of Medicine, Physiology and
Epidemiology, University of Ottawa, Ottawa, Canada. Although
results of different isolated perfusion studies are not yet conclu-
sive, kidney slice and in situ proximal perfusion experiments indi-
cate about 50% of net fluid efflux depends on HCO3. To evalu-
ate the degree of H20 and HCO3 coupling in free-flow, re-
collection micropuncture during hydropenia (H) or Ringer's-
induced (10% body wt) volume expansion (VE) was used to
determine fractional (Fract) and absolute net reabsorptive rates
for 1120 (Abs H20) and HCO3 (Abs HCO3). HCO3 was mea-
sured by an ultramicro glass pH electrode. Typical changes in
hematocrit value (Hct), Na excretion and glomerular filtration
rate (GFR) followed YE. Single nephron GFR increased
markedly: 31.4 1.8 vs. 47.4 2.8 nI/mm (P < 0.001). VE did
not change plasma HCO3 or K concentrations but a small fall in
Pc02 was noted (43.5 .8 vs. 39.5 .9 mm Hg, P < 0.001).
Correction for animal and tubule variability by analysis of vari-
ance (F test) in ten rats (32 tubules) showed the following
(mean SEM):
0.50 0.23 0.79 0.47 15.7 11.4 750 679
0.02 0.02
p<0.001
0.02 0.03
P<0.00l
0.9 1.3
P<0.01
38
P<
68
0.05
To critically assess linkage of changes in each tubule as opposed
to mean effects (i.e., Abs H20 in H minus YE vs. Abs HCO3 in H
minus YE), a multiple regression analysis was undertaken. The
simple r was 0.87 1. After adjusting for animal variability, the
partial r was 0.907 (P < 0.001). Accordingly, we conclude that
yE during free-flow induces strongly linked changes in HCO3
and 1120 fluxes.
Sodium, volume and blood pressure changes during miii-
oxidil therapy. James W. Lewis, Harriet P. Dustan, Robert C.
Tarazi and Emmanuel L Bravo, Research Division, aevezand
ainic, aeveland, Ohio. Blood pressure control by most anti-
hypertensive drugs is adversely affected by concurrent volume
expansion. Since administration of minoxidil leads to marked
fluid retention, volume-pressure relationships were investigated
in four essential hypertensive patients on controlled sodium in-
take (110 mEq/day) in order to determine the effect of sodium
and water accumulation on blood pressure control with this
drug. Extracellular fluid (ECF), plasma volume (PV), plasma
renin activity (PRA), aldosterone excretion rate (AER) and
sodium accumulation (Na Accum) were measured at regular
intervals. Blood pressure was reduced in all patients (P < 0.01)
and pressure control was not affected by PV or ECF expansion
or Na Accum. To the contrary, arterial pressure correlated in-
versely with PY (r = — 0.75, P < 0.06), ECF (r — 0.78,
P < 0.05), and Na Accum (r — 0.78, P < 0.04), so that the
lower the blood pressure, the greater the fluid retention. PRA
and AER both fell, but the correlation was not significant;
moreover, there was a smaller change in PRA for the corre-
sponding change in AER. Thus, diuretics are indicated during
minoxidil treatment not so much for better blood pressure
control as for correction or prevention of circulatory overload.
Natriuretic action of para-aminohippurate (PAH). Meyer D.
Lifschitz (Introduced by Marvin Forland), Department of Medi-
cine, University of Texas Medical School, San Antonio, Texas.
It has recently been suggested that organic acids may have a
secretory (or natriuretic) effect on the renal tubule. This study
was designed to determine whether this might be related to an
osmotic effect, to some secretory effect inherent in the mole-
cule(s) or to increased lumunal negativity (an ionic effect). Para-
aminohippurate (PAH) was infused into one renal artery of nine
anesthetized dogs which allowed renal arterial EPAHI to be
raised with little effect on systemic (PAll. A dose-response
curve demonstrated no increase in UNaV with increasing rates
of PAl administration until a renal arterial [PAHI of 1.5mM
was achieved with an infusion rate of 0.O7mmoles/min. A higher
rate of PAH administration (0.l9mmoles/min) associated with a
higher [PAHI led to an average increase in UNaV of 37 8iEq/
mm (P < 0.05) compared with control periods. Mannitol given
at this same higher rate to the same dogs (0.l9mmoles/min) led
to an increase in UNaV of 16 1 1Eq/min which was less
(P < 0.05) than the increase in UNaV with PAH. With PAH
administration UNa+KV increased 51 9Eq/min while UPAHV
increased 39 5,zEqfmin and U1V increased 11 7isEq/min.
The increase in UjV with PAH was no greater than the increase
in U1V with mannitol, 29 14tEq/min. Thus, with PAH infu-
sion 70% of the increment in UNa+KV was accounted for by the
ionic effect of PAH; the remainder was excreted with chloride
and this was less than the amount excreted via the osmotic effect
of similar amounts of mannitol. These results suggest that the
natriuretic effect of PAH is in part ionic and in part osmotic, but
offer no support for a secretory effect separate from these.
T3 hypothyroidism in uremia. Victoria Sy Lim, Victor S.
Fang, Samuel Refetoff and Adrian!. Katz, Department of Medi
cine, University of Chicago, Chicago, illinois. Uremic patients
may exhibit features of hypothyroidism, but no definite hor-
monal abnormality has been demonstrated. We studied thyroid
function of patients with chronic renal failure before and after
maintenance hemodialysis (HD) and after renal transplantation
(RT) by measuring serum T4, T3 and thyroid-stimulating hor-
Abs H20
Fract H20 Fract HCO3 ni/mm
H YE H YE H YE
Abs HCO3
iiEq/min
H YE
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mone (TSH) on multiple occasions. The results are summarized
as mean SEM:
Group N
A-normal 72 7.1 0.2 132 3 4.6 t 0.4
B-before HD 13 6.2 0.4 72 75 11.8 1.9a
C-after HD 29 6.4 0.2 90 6 13.4 2.2
D-after RT
ap < 0.00 1 as c
6
ompar
7.5 0.3 147 18
ed to normal value.
8.9 2.5
Thyroid-binding globulin (TBG) capacity was similar in normal
and HD subjects (18.6 0.7 and 17.0 0.8 ig of 14/100 ml of
serum). Six patients in groups B and C were studied both before
and one to three months after HD; their mean T3 increased from
60 to 123 ng/100 ml (P < 0.001). In ten uremic patients,
thyrotropin-releasing hormone (TRH, 400 tg i.v.) produced a
prompt release of TSH, but in contrast to normals, the elevation
was sustained. Similar injection of TRH to three RT patients
showed a normal response. These data suggest that uremic
patients are biochemically hypothyroid as evidenced by low T3,
elevated TSH and abnormal TRH response curve. The low 13
may be due to decreased conversion of 14 by the diseased
kidney, or by an inhibitory effect of uremia on the peripheral
deiodination of T4. While HD may partially improve the hor-
monal status, only RT completely corrects the biochemical
abnormalities.
Contribution of different nephion segments to Na balance
in uremic rats on varying Na intakes. K. Lin, H. Weber and
N. S. Bricker, Department of Medicine, Albert Einstein College
of Medicine, Bronx, New York. In uremic rats with remnant
kidneys, FENa is increased on a normal Na intake. If Na intake
is decreased in proportion to the decrease in renal mass (PRSN3),
FENa remains "normal". Yet, under both circumstances, SNGFR
is increased and fractional Na reabsorption (FRNa) is decreased
in the proximal tubule. Moreover G-T balance remains homoge-
nous in the face of increased dispersion of SNGFR values. The
effects of three levels of Na intake on distal as well as proximal
tubules were studied in the present experiments. Na intake was
as follows: Gp I, PRSN5; Gp II, 3 mEq of Na/day (high normal
intake); and Gp III, 6.6 mEq of Na/day (very high intake). Re-
gardless of UNaV/nephrofl, SNGFR was increased; but levels
were highest in III. Absolute Na reabsorption was increased in
all nephron segments studied. Although settings varied, G-T and
tubulotubular balance tended to remain homogenous in each
group. Thus, FRNa was decreased proximally in all groups; net
Na reabsorption and distal delivery were increased in all groups
(being highest in III); FRNa was lower in the loop of Henle in II
and III than in I and distal FRNa was lower in III than in I and II.
The data indicate that fmal modulation of Na excretion occurs
beyond the proximal tubule, that the level of Na intake influ-
ences FRNS in the loop of Henle and the distal tubule. Finally,
hyperfiltration occurs regardless of Na intake but is most marked
when the latter is extremely high. Because of increased SNGFR,
absolute Na reabsorption is supranormal even when UNaVI
nephron is increased markedly.
Kraikitpanitch, Oklahoma City Veterans Administration Hospi-
tal and Department of Medicine, University of Oklahoma,
Oklahoma City, Oklahoma Patients with nephrotic syndrome
develop nonspecific fmdings similar to those described in acute
zinc deficiency (decreased smell and taste, anorexia) and chronic
zinc deficiency (growth retardation, anemia, impaired wound
healing). Mean (± SEM) plasma zinc levels were 67 5.5 g/
100 ml in 17 nephrotic patients compared to 98 6.6 Mg/100 ml
in five control subjects. Mean urinary zinc excretions were
1092 218 and 611 136 Mg/24 hr and mean serum albumin
concentrations were 2.2 .2 and 3.5 * 1.7 g/100 ml in the
nephrotic patients and control subjects, respectively. Mean
urinary protein excretion in the nephrotic patients was 9.6 * 1.7
g/24 hr. Patterns of plasma and urine binding of added 65Zn
were studied using Sephadex G-200 gel column chromatography
and polyacrylamide gel electrophoresis. In the five control sub-
jects, 78 * 3% of added 65Zn was recovered in the albumin peak
(mol wt, 68,000) by column chromatography. In ten nephrotic
patients, only 38 10% of added 65Zn was found in this peak
with most of the remainder appearing in low mol wt fractions.
Less than 5% of the 65Zn added to nephrotic urine was bound
to protein. Using polyacrylamide gel electrophoresis, the highest
65Zn concentrations migrated in the region of the tryptophan-
rich pre-albumun (mol wt, 63,000) suggesting this rather than
albumin may be the major zinc-binding protein. It remains un-
clear whether the low plasma zinc levels observed in nephrotic
syndrome 1) are indicative of a true, potentially symptomatic
zinc deficiency, or 2) merely reflect a decrease in circulating
zinc-binding proteins.
Effects of parathyroid hormone (PTH) on intrarenal hemo-
dynamics. Armando Lindner, James Tremann, Jacques Plantier,
Warren Chapman and Genaro Palmieri (Introduced by Belding H.
Scribner), Department of Medicine, University of Washington,
and Veterans Administration Hospital, Seattle, Washingtom PTH
and vasodilators are known to inhibit the closely linked proxi-
mal tubular reabsorption of P04——, Ca and Nat. Thus, a
possible intrarenal hemodynamic effect of PTH merited investi-
gation. Xenon washout (1 33Xe) measurements of renal blood
flow (RBF) were done in four trained, conscious dogs, with
chronically implanted catheters in their renal vessels, receiving
a salt-free diet. Highly purified PTH(15 g bolus) was injected
into the renal artery and 133Xe repeated after 5, 15, 30 and 60
miii. Renin secretion rate (RSR) was calculated from mean
RBF x renin A-V difference. While a rapid first component (C1)
of RBF was present in only 70% of control 133Xe curves, it was
found in 94 and 100% of curves at 5 and 15 mm after PTH
administration (P < 0.05).
RBF Control
MBF1S9±51 C1230±63
RBF after P'FH bolus
5 miii 15 mm 30 mm
MBF 264±86(P<0.001) 231±68(P<0.01) 168±69 (P=NS)
C1 340±118 (P<0.02) 290±64 (P<0.02) 234 (PNS)
%C1 70±22(P=NS) 74±14(P=NS) 76±10 (P=NS)
Significance of decreased plasma zinc levels in nephrotic
syndrome. It D. Lindeman, D. 1. Baxter, A. A. Yunice and S.
MBF and C1 = flow rate (ml/mun/100 g).
= fraction of total counts represented by C1.
T4, g/ 13, ng/
100 ml 100 ml
TSH,
MU/mi
%C1 67 21
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Control RSR was 547 ng/min/100 g. It peaked to 3484(%537)
5 mm after PTH administration and remained elevated for 60
mm. Changes were highly significant. Thus, PTH markedly in-
creases cortical and mean RBF, and induces a redistribution of
flow towards the cortex and increases RSR in conscious dogs.
The hemodynamic changes may play a major role in the proxi-
mal tubular effects of PTH.
Platelet function in dialyzed and nondialyzed patients with
chronic renal failure. R. M. Lindsay, A. V. Moorthy, F. Koens
and A. L Linton, Department of Medicine, University of Western
Ontario, London, Ontario. Platelet function studies were per-
formed on healthy volunteers (group A), patients with stable
chronic renal failure (B), hospital regular dialysis patients (12
sq m hr/week, C), and home dialysis patients (18 sq m hr/
week, D). Platelet adhesiveness measured by a glass bead column
technique showed significant (P < 0.01) impairment in groups
B, C and D but the insensitivity of this method limited further
analysis. In group B there was a significant (r = 0.79) exponential
relationship between serum creatinine and platelet adhesiveness
as measured by a membrane test cell method, and it indicated
that progressive impairment in platelet adhesiveness occurs with
serum creatinine concentrations > 6 mg/100 ml. In groups C and
D there was a significant (P < 0.05) inverse correlation between
platelet adhesiveness and predialysis creatinine values. Platelet
aggregation by ADP (2.5 X 106M) was normal in group B
patients with serum creatinine concentrations < 6 mg/100 ml
but significantly (P < 0.005) impaired in others. Groups C and
D had impaired platelet aggregation, but significant (P < 0.05)
improvement appears obtainable by home dialysis (comparison
of groups B and D). The results suggest that in chronic renal fail-
ure, platelet function is normal until the serum creatinine con-
centration exceeds 6 mg/i 00 ml and thereafter progressively
deteriorates. Improvement is not obtained by 12 sq m hr/week
of hospital dialysis but is by 18 sq m hr/week of home dialysis.
Platelet function studies may be of value in assessing adequacy
of dialysis.
The role of heparin on platelet retention by acrylic acid
copolymer dialysis membranes. R. M. Lindsay, J. T. B. Rourke,
B. D. Reid, A. L Linton, T Gilchrist, J. Courtney and R. 0.
Edwards, Department of Medicine, University of Western Ontario,
London, Ontario and Bioengineering Unit, University of Strath-
clyde, Glasgow, United Kingdom. The evaluation of new dialysis
membranes must include study of thrombogenicity which is
assessed in vitro by platelet retention in a test cell system. Using
this method, platelet retention by acrylonitrile-dimethylamino-
ethyl methacrylate (AN-DMAEA) membranes, with and without
the bonding of heparin onto their cationic surfaces, was exam-
ined. Heparin bonding significantly (P < 0.01) reduced platelet
retention. Heparin in solution (4 U/mi) increased (P <0.005)
platelet retention when the cationic surface of the membranes
was modified by ethylene oxide but had no significant effect on
the platelet-retaining properties of unmodified membranes.
Studies using heparin 99mTc demonstrated that unmodified
AN-DMAEMA membranes took up X 17 the heparin in seven
minutes as ethylene oxide modified membranes. The heparin
bonding process doubled the heparin uptake achieved by simple
soaking in heparin in solution, and the leaching rate was < 1%at
70 hr. These results have twofold importance. First, they indi-
cate that heparin has two antagonistic effects in this platelet-
foreign surface interaction; it acts directly on platelets to increase
adhesiveness while acting on the foreign surface to reduce platelet
retention by competing for cationic platelet binding sites. Finally,
AN-DMAEMA membranes exposed to or treated with heparin or
ethylene oxide with resultant decreased platelet-retaining proper-
ties have a potential future as stable thromboresistant membranes
for use in haemodialysis.
Renal vein thrombosis (RVT): A prospective study of 36
adult patients (Pts) with nephrotic syndrome (NS). F. Liach,
A. I. Arieff and S. G. Massry, Departments of Medicine, Cedars-
Sinai Medical Center, Wadsworth Veterans Administration Hospi-
tal and UCLA School of Medicine, Los Angeles, California. Over
two years, 36 unselected Pts with NS were studied clinically and
with renal biopsy and inferior vena cavagram (IVC). Twelve Pts
(group I) had RVT, with membranous (MGN) in 10 and
membranoproliferative glomerulonephritis (MPGN) in 2; 18 Pts
with NS but without RVT (group II) had either MGN (10) or
MPGN (8). There were eight episodes of thromboembolic
phenomena other than RVT in group I and 6 in group II.
Laboratory data were similar in both groups: group 1: 24-hr
urine protein (UPr), 8.9 5.9 g (SD); serum creatinine (S1),
1.5 0.6 mg/100 ml; creatinine clearances (Ccr), 76 28 mu
mm; serum albumin (SA), 1.9 0.4 g/100 ml. Group II: UPs
7.4 4.2 g; Scr, 1.7 1.2 mg/100 ml; Ccr, 77 32 mi/mm; SA,
2.0 0.5 g/100 ml. Three Pts with RVT had previous normal
IVC's at a time when they had NS. Renal histology was similar
in both groups, with a diffuse granular pattern and heavy deposi-
tion of IgG and B1C in all Pts, and occasional IBM, IgA and
fibrin. Ten of 12 Pts with RVT received oral anticoagulants for
4 to 24 months, with no deaths or thromboembolic phenomena.
Renal function deteriorated in all ten Pts with RVT, and three
needed hemodialysis. Our data show: 1) RVT was present in
33% of Pts with NS. 2) No finding was diagnostic of RVT.
3) Clinical course of Pts with RVT appears similar to that of Pts
with MGN, but without RVT. 4) Oral anticoagulant therapy may
reduce mortality and incidence of thromboembolic phenomena.
These results are consistent with the notion that RVT may be a
complication, rather than a cause, of nephrotic syndrome.
Aldosterone response during propranolol-induced suppres-
sion of plasma renin activity. 1. Lowenstein and J. M. Steele,
Jr., New York University School of Medicine, New York City,
New York. In order to examine whether increased aldosterone
production in response to low salt diet is contingent upon in-
creases in plasma renin activity (PRA) and angiotensin II con-
centration (All), we measured PRA, All and plasma aldosterone
(ALDO) in six normal volunteers and two patients with essen-
tial hypertension before and after seven days during which a
10-mEq sodium diet and propranolol (240 mg daily) were taken
concurrently. In five of the normal subjects, the study was re-
peated omitting propranolol. In three normal subjects and two
hypertensive patients, recumbent PRA was unchanged or de-
creased on low sodium diet and propranolol (mean control,
560; low sodium-propranolol, 366 pg/ml/hr). All was unchanged
in three and increased by only 13 and 19 pg/mI in the remaining
two. Despite suppression of the PRA and All response to
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sodium restriction, ALDO increased significantly in each instance
(mean control, 10.7; low sodium-propranolol, 21.4 ng/100 ml).
In three other normal subjects, PRA increased with low sodium
diet and propranolol though the increase was less than that with
low sodium diet alone (mean control, 152; low sodium-
propranolol, 782; low sodium, 1174 pg/ml/hr). The data con-
firm the observation of others that beta-adrenergic blockade
can prevent the renin esponse to dietary sodium restriction. The
finding that plasma aldosterone concentration increases despite
suppression of the renin and angiotensin II response provides
further evidence that a mechanism other than the renin-
angiotensin system is responsible for the control of aldosterone
production during dietary sodium depletion.
Disturbed relationship between plasma renin and blood pres-
sure in hypertension. C. P. Lucas, G. Holzwarth, R. Ocobock,
T. Sozen, M. Stern, P. Woo4 W Haskell and J. Farquhar,
Department of Medicine, Wayne State University, Hutzel Hospi-
tal Medical Unit, Detroit, Michigan, and Stanford University,
Stanford, California. In this communication we report the mea-
surement of plasma renin activity (PRA) and plasma renin con-
centration (PRC), blood pressure (BP), age and urinary sodium/
creatinine (U-Na/Cr) in 78 normotensive and 76 hypertensive
subjects not on medication and in whom no dietary sodium
manipulation was attempted. Fractional U-Na/Cr was used as an
index of 24-hr Na excretion. The most important observation
made was the finding in normal subjects of a significant negative
correlation (1% level) of BP and plasma renin activity (PRA)
(r = — 0.535) or PRC (r = — 0.572) and the lack of such a rela-
tionship in individuals with BP greater than 140/90 mm Hg.
Forty-seven % of hypertensive subjects had PRC's which fell
within the 95% confidence limits drawn for the regression of log
PRC and mean blood pressure of normal subjects. However, the
remaining 53% of hypertensives had high PRC. Corresponding
figures for PRA were 62 and 38%, respectively. No hypertensive
subject had low PRA or low PRC. These results are independent
of U-Na/Cr. We conclude that there is a disturbed relationship
between renin and blood pressure in a large percentage of hyper-
tensive subjects, and that the concept of low, normal and high
renin hypertension, as presently considered, must be reevaluated
in the light of these data.
Acute renal failure following aortic aneurysm surgery.
F Luft, R. Hamburger, J. Dyer, J. Szwed and £ Kleit, Indiana
University, Indianapolis, Indiana. Acute renal failure (ARF) fol-
lowing surgery for aortic aneurysm carries a high mortality. In
order to better formulate a prognosis, 38 consecutive cases of
ARF after aneurysm surgery were analyzed statistically with a
stepwise discriminate function program, in search of predictor
variables of survival. Ten aneurysms were thoracic, whereas 28
were abdominal of which 16 were ruptured. Preoperative vari-
ables considered were sex; age; prior renal function; shock; and
status of aneurysm, i.e., thoracic, abdominal ruptured and ab-
dominal intact Intraoperative variables were interruption of
renal blood flow, shock, length of operation and blood loss.
Postoperative factors were shock, oliguria within 24 hr, surgical
or medical complications and infection. No variables taken
singly were significant; however, the combination of age, inter-
ruption of renal blood flow and prior renal function served as a
significant predictor (P < 0.05). Low survival rates occurred
when the patient was over 70 yr, or if the clamp was above the
renal arteries, or if prior renal dysfunction was present, (blood
urea nitrogen > 20 mg/ml, Cr > 2 mg/mi). High survival rates
occurred in those less than 70 yr without interruption of renal
blood flow and with prior normal renal function. The differ-
ences between these groups were highly significant (P < 0.001).
Other likely variables including shock, aneurysm rupture and
surgical or medical complications could not be shown statisti-
cally to unfavorably influence the outcome of the disease. A
vigorous therapeutic approach should be maintained despite the
presence of these complications.
Chloride depletion as a cause of renal sodium loss. R. G.
Luke, R. D. Schmidt, B. T. Khanh and L H. Galla, Department
of Medicine, University of Kentucky Medical Center, Lexington,
Kentucky. Urinary excretion of sodium (Na) was studied after
chloride depletion (Cl D) produced by peritoneal dialysis (PD)
against NaHCO3 (150 mEq/liter) and KHCO3 (4 mEq/liter) and,
as a control, against NaCl (150 mEq/liter) and KHCO3 (4 mEq/
liter). Rats were on a low salt diet for ten days prior to PD.
Twenty-four-hour Na excretion was higher in Cl D rats (889 81
MEq/24 hr vs. 512 113, mean SEM, P < 0.02). In anesthe-
tized rats Na excretion was studied for two hours after PD.
DOCA and ADH were given and volume restored by plasma (1
ml/1% change in hematocrit after PD). Five % mannitol was in-
fused at 58 mi/hr for one hour and at 11.6 ml for a second
hour. Glomerular filtration rate (GFR) was measured by 14C..
inulin or creatinine. Natriuresis (100 to 400% > control) was
again seen, both as absolute excretion and as filtered excretion
fraction. Natriuresis was associated with significant increases in
urinary volume and Na concentration, kaluresis and a diminished
urinary osmolality in the Cl D group. The anion accompanying
the increased cation excretion was partly chloride, partly bi-
carbonate and partly unmeasured. Natriuresis was not explained
by Na or water balance, relative volume expansion, GFR, fil-
tered Na load, papillary Na concentration or by osmotic, bicar-
bonate, or chloride diuresis as compared between control and
Cl D groups. A factor influencing sodium excretion in addition
to GFR, mineralocorticoid hormone and circulating blood vol-
ume may be variation in plasma anion composition; chloride
depletion may impose limitations on sodium transport in the
loop of Henle such that the distal nephron cannot conserve
sodium appropriately.
Aldosterone response in intact conscious dogs to chronic
infusion of angiotensin II and potassium. R. E. McCaa, A. W
Cowley, Jr., A. C Guyton and C S. Mcaa, Department of
Physiology and Biophysics, University of Mississippi School of
Medicine, Jackson, Mississippi. The aldosterone response to long-
term infusion of angiotensin H (A-Il) and potassium (KC1) was
studied in 20 intact conscious dogs. Plasma aldosterone concen-
tration (PAC), plasma renin activity (PRA) and plasma cortisol
concentration (PCC) were determined by radioimmunoassay. In
ten dogs maintained on A-Il infusion (5 ng/kg min 1) for two
weeks, PAC increased from 6.4 to 18.7 ng/100 ml within 10
mm after beginning A-lI infusion, reached a maximum level of
29.3 ng/100 ml at 60 ruin and returned to control levels by six
hours. PCC increased from 0.6 to 5.2 i g/1 00 ml within 60 mm
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after A-LI infusion and returned to control levels by six hours.
During the next two weeks of A-Il infusion, PAC remained at the
preinfusion level, PRA was undetectable by radioimmunoassay
and arterial blood pressure was elevated 30 mm Hg above con-
trol levels. In ten dogs maintained on infusion of KC1 (250
mEq/day) for two weeks, PAC increased from 7.8 to 13.6 ng/
100 ml within 24 hr, averaged 17.8 ng/100 ml by 48 hr and re-
niained elevated at 21.8 ng/100 ml for the next 12 days. During
the two-week period of KC1 infusion, serum K+ increased from
4.1 to 4.9 mEq/liter and PRA decreased from 0.90 to 0.45
ng/ml/hr. PCC averaged 0.8 i g/100 ml and did not increase
during KU infusion. These data demonstrate that chronic A-It
infusion into intact conscious dogs at rates that sustain elevated
arterial blood pressure results in a transient increase in aldos-
terone secretion that lasts for only a few hours, while chronic
infusion of potassium ions at rates that produce a minor increase
in plasma K+ results in a sustained increase in aldosterone
secretion.
Xeroradiography in the diagnosis of uremic bone disease.
Franklin D. McDonald, John N. Wolfe, H. Ba/il Lee, V. V.
Shanbhag and James E. Lawson, Department of Medicine, Wayne
State University and Department of Radiology, Hutzel Hospital,
Detroit, Michigan. Xeroradiography has recently been shown to
increase the sensitivity of diagnosis of carcinoma of the breast
when compared to conventional mammography. Some of the
reasons for this are as follows: the high contrast providing easier
point density recognition and edge-enhancement, the latter al-
lowing sharp delineation of edges; excellent resolution (two to
four times as many line pairs per millimeter as the conventional
film-screen combination for a comparable target); and the con-
venience of having many parts of a given large image in equal
contrast at one time. We reasoned that these characteristics
should also increase the sensitivity of diagnosing uremic bone
disease. We have applied this technique to the study of 12
patients on 15 occasions and two normal controls. When
possible, xeroradiographs were compared to conventional radio-
graphs of the hands and clavicles of these 14 subjects. Occasion-
ally films of other bones were available. It is too early to claim
unequivocally increased sensitivity in the diagnosis of uremic
bone disease with xeroradiography. However, review of our data
make it clear that 1) edge enhancement makes the subperiosteal
resorption of the phalanges and distal clavicles more easily dis-
cernible and 2) the increased resolution allows discrimination of
faint perpendicular striations of the bones themselves, especlally
in the phalanges. The technique itself and these applications of it
are easily and dramatically illustrable.
Effect of beta-adrenergic stimulation on water excretion and
medullary tissue cyclic AMP in intact and diabetes insipidus rats.
K M McDonald, K. C. Kuruvila, G. A. Aisenbrey and R. W.
Schrier, Department of Medicine, University of Colorado Medical
Center, Denver, Colorado. The in vivo antidiuretic effect of beta-
adrenergic stimulation with i.v. administered isoproterenol (ISO)
seems to be mediated by stimulating the release of endogenous
vasopressin (ADH). In contrast, the results of some in vitro
experiments suggest that ISO may alter renal water excretion by
directly stimulating cyclic AMP generation in the renal medulla.
The present studies were undertaken in anesthetized rats in an
effort to explain these apparent differences between these In
vitro and in vivo results. The in vivo effect of ISO on urinary
osmolality (Uosm) was examined in intact water-diuresing rats
and in rats with diabetes insipidus. Kidneys of such animals were
snap-frozen and the medullary cyclic AMP measured. ISO (0.27
ng/kg/min) significantly increased Uosm from 154 18 to
309 63 mOsm/kg of H2O (P < 0.05) in the intact rats. Mean
medullary cyclic AMP was 4.5 .4pmoles/mg of protein during
a control water diuresis and 13.9 1 pmoles/mg of protein
during an ISO-induced antidiuresis. In contrast, in the diabetes
insipidus rats ISO did not significantly increase Uosm (152 21
and 210 16 mOsm/kg), and medullary cyclic AMP after ISO
administration was not significantly higher than in the control
water-diuresing rats (6.1 1 versus 4.5 4 pmoles/mg of
protein). Exogenous ADH significantly increased Uosm and
medullary cyclic AMP in both control rats and rats with diabetes
insipidus. The results therefore indicate that the primary in vivo
effect of beta-adxenergic stimulation to increase Uosm and
medullary cyclic AMP is by stimulating the release of endogenous
ADH.
Nephrotic syndrome (NS) associated with Fanconi syndrome
(F.SYN) and focal segmental glomerulosderosis (FSG). M.
Mc Vicar, R. Exeni and M. Susin, North Shore University Hospital-
Cornell University Medical College, Manhasset, New York. Two
girls with onset of NS at 6 yr had FSG and F.Syn. Both had rap-
id progression to chronic insufficiency. Patient 1: Renal glyco-
suria (RG) and renal tubular acidosis (R'l) were present seven
months after onset of NS. One year later she required a renal
transplant and the creatinine clearance Ccr stabilized at 55 mu
min/1.73m2. NS persisted and multiple proximal tubular de-
fects were demonstrated: urinary alpha-amino nitrogen to crea-
tinine nitrogen ratio (AAN/CN) was 1.8 (normal = 0.55 0.33)
and urine glucose was 6.3g. Blood pH was 7.28 with urine pH
7.23. A kidney biopsy specimen showed recurrence of FSG and
the transplanted kidney ceased to function after one year. Patient
2 was unresponsive to prednisone, despite an initial renal biopsy
specimen showing minimal changes and a Ccr of 99 ml/min/
1.7 3m2. Ccr dropped 50% four months after onset. During an
episode of clinical peritonitis and pneumococcal sepsis, RG and
RTA were noted and persisted after recovery. Two months later
Ccr was 25 ml/min/1.73m2; AAN/CN was 2.6. NH4c1 loading
resulted in blood pH of 7.22 with urine pH 6.23 (interpreted as
distal renal tubular acidosis) and maximum urine osmolality after
16 hr of fluid restriction was 426 mOsm/kg. A second kidney
biopsy specimen showed FSG with interstitial fibrosis and atro-
phic tubules. These cases demonstrate that renal glycosuria as-
sociated with NS may be an early finding in FSG. Nonspecific
tubular-interstitial damage often characteristic of FSG probably
accounts for the combined proximal and distal tubular defects.
Delayed onset of malignant hypertension (MHBP) following
the hemolytic-uremic syndrome (HUS). M. Mc Vicar, L. Mailloux,
M Susin, M Chandra, T. Woodworth, P. Bluestone and R. Exeni,
Cornell University Medical College, North Shore University Hos-
pital, Manhasset, New York. Two patients (P) developed MHBP
after resolution of the HUS. Early biopsy specimens in both P
revealed arteriolar thrombi typical of the HUS. One P, a 7-yr-old
boy, required maintenance dialysis (D) for uremia; intermittent
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dehydration D easily controlled high blood pressure (BP). Eight
months later he developed MHBP when his creatinine clearance
was 20 mi/mm/i .73 m2. The renal vein plasma renin levels aver-
aged 40 ng/ml/kr (normal, 1 to 4). Control of the BP was finally
achieved with administration of minoxidil (6 mg/day), proprano-
lol (400 mg/day), alpha-methyldopa (ig/day) and furosemide.
BP has remained normal for five months with the P returning to
normal activities. The other F, a 19-yr-old girl, presented in ure-
mia with the classic manifestations of HUS and fluid-dependent
BP. She remained oliguric and required maintenance D. Ten
weeks later, BP rose abruptly and did not respond to dehydra-
tion D. Peripheral plasma renin was 54 ng/ml/hr. Despise admin-
istration of 600 mg of propranolol and vigorous D, she devel-
oped MHBP with grade IV retinopathy and marked wasting of
lean body mass. Bilateral nephrectomy resulted in normal BP
and a significant gain in dry wt. These two cases demonstrate
that MHBP can be a late onset complication in HUS and may
occur after restoration of partial renal function. The prognosis
will be determined by response to antihypertensive therapy as
well as residual renal function.
Effect of pyrazinamide (PZA) on sodium penicillin G (PCN)
excretion by the kidney. P. Macken, J. P. Wagnild, W. A. Craig,
P. McDonald and G. Beirne, Department of Medicine, Veterans
Administration Hospital and University of Wisconsin, Madison,
Wisconsin. PZA markedly decreases Curate by the kidney, pre-
sumably by inhibiting uric acid secretion. PZA, however, does
not affect para-aminohippuric acid (PAH) secretion. PAH and
PCN compete for the same secretory pathway. Thus, if PAH and
PCN are handled by an anion secretory mechanism distinct from
uric acid, CPCN should not be affected by PZA. Clearance peri-
ods were obtained in five healthy males before and after 3 g of
PZA while infusing normal saline containing PCN, Na 1251-iothal-
amate to measure glomerular filtration rate (GFR) and Na 13 11
iodohippurate to estimate renal plasma flow (at trace amounts
this does not detectably affect penicillin excretion). After base-
line collections and at the end of the experiment the infusion
was stopped and blood samples obtained to determine t 1/2 of
PCN. Mean GFR was unaffected by PZA administration, 119
ml/min before and 115 mlfmin after. However, the mean clear-
ance of iodohippurate decreased from 458 to 402 mI/mm fol-
lowing PZA, a drop of 12% (P < 0.05). Mean renal clearance of
PCN was 670 70 mI/mm during the baseline but decreased to
309 48 mI/mm after PZA. This mean decrease in excretion of
54% was significant at P < 0.05. The t 1/2 of PCN correspond-
ingly increased, going from 30.1 2.6 to 37.4 6.9 mm (P <
0.05). We conclude that since PZA does affect PCN excretion,
there most likely is overlap in the renal transport mechanisms for
PCN, PAH and uric acid emphasizing the complexities of anion
secretory and reabsorptive mechanisms in the nephron.
Performance and consistency of Dow dialyzers. Edwin J.
Macon, James Q Wells, Jr. and Jerald Bryant, Department of
Medicine, Emory School of Medicine, Atlanta, Georgia. In order
to critically evaluate the performance of various models of Dow
hollow fiber artificial kidneys, three models were studied during
first use clinical dialyses with blood flows of 100 to 350 mI/mm
and negative pressures of 0 to 400 mm Hg. Regression analysis
was performed using the least squares method and curves or lines
constructed for each set of clearances in each model dialyzer over
the range of flows tested. r2 and P values were obtained for each
set of fitted data. The table shows single point comparison of
the dialyzers with the r2 value of the quadratic or linear equa-
tion. Negative pressure differences did not alter the curves.
Qearances: Urea P04
QB =200 ml/min. r2 mi/mm. r2
M.Ill(N=8)
M.IV(N=9)
M. V(N=6)
M. IV x 2 (N= 7)
129
159
189.5
188
0.611
0.913
0.987
0.964
L
Q
Q
L
66.5
100
147
150
0.122
0.631
0.906
0.901
L
L
Q
L
Quadratic =Q Linear = L
Similar studies are currently in progress using radioactive vita-
min 12 as a measure of middle molecule clearance. These re-
sults will be presented.
Control of proximal tubule fluid reabsorption in experimental
glomerulonephntis. D. Maddox, C. Bennett, W. Deen, R. Glas-
sock and B. M. Brenner, University of California, San Francisco
and Los Angeles, California. We have recently shown that in the
early autologous phase of nephrotoxic serum nephritis (NSN),
single nepbron filtration fraction (SNFF) and efferent arteriolar
oncotic pressure (IrE) are reduced below normal because of a
marked reduction in the glomerular capillary ultrafiltration co-
efficient. The present study was undertaken to examine the in-
fluence of this decline in IrE as well as the other known deter-
minants of peritubular capillary fluid exchange on absolute prox-
imal reabsorption (APR) in NSN. Results include the following
(P< 0.025):
SNGFR ni/mm 29 2SE 28 2
APRn1/min 14±1 10±1*
QEn1/min 52±5 74±8*
1TmmHg 33±1 27±1*
lr1mmHg 3.9*.4 3.4±.3
PmmHg 8±.4 10±.4*
SNFF mmHg 0.37 0.01 0.30 0.02*
Thus, although single nephron (SN) GFR was the same, on aver-
age, in both groups, APR and, therefore, proximal fractional
reabsorption were significantly reduced in NSN. Assuming inter-
stitial hydraulic pressure to be ' 0 in control, Kr, the coefficient
of reabsorption, was calculated for control from the above mean
values of APR, efferent arteriolar plasma flow (QE), peritubular
capillary hydraulic pressure (PC), IrE and interstitial oncotic
pressure (In), the latter estimated from hilar lymph. Assuming
Kr ('0.02 nI/Es mmHg]) to be the same in NSN, and the other
inputs to be as shown herein, APR was predicted to be 10 ni/mm,
in excellent agreement with the observed mean value. These
fmdings suggest that control of APR in NSN is mediated by the
same factors that regulate APR under normal physiological con-
ditions, namely, the imbalance of forces governing peritubular
capillary uptake of isotonic reabsorbate.
Control
(N= 18 rats)
NSN
(N = 17 rats)
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Studies in dialysis dementia. S. D. Mahurkar, C R. V.
Kamath, B. H. Mamdani, H. L Meyers Jr., E. C Smith and G.
Dunea, Cook County Hospital, Chicago, Illinois. Six patients
were studied who developed a progressive fatal dementia with
dyspraxia, myoclonia and facial grimacing. The patients were 34
to 63 yr old, and renal failure was due to malignant nephroscle-
rosis in four and benign nephrosclerosis in two. Duration of dia-
lysis ranged from 13 to 51 months. The patients were well dia-
lyzed (18m2-hr/wk), with predialysis blood urea nitrogen (BUN)
70 to 85 mg/100 ml and creatinine 10 to 16 mg/100ml. Two
patients had earlier strokes from which they had recovered.
Cerebrospinal fluid (CSF) pressure and biochemical findings were
normal. Blood flow studies and brain scans using Tc99m showed
normal flow and normal scans in four. Two patients had abnor-
mal isotope concentrations related to the old strokes. Electro-
encephalograms (EEG's) showed diffuse 5 to 7/sec multifocal
delta waves interrupted by bilaterally synchronous high voltage
complexes, consisting of slow, sharp, triphasic spike waves. Cys-
ternograms using radioiodinated serum albumin (RISA) showed
ventricular reflux with retention up to 48 or even 96 hr. There
was no pooling of RISA on lateral surfaces, and a "C" shaped
lateral ventricular scan was seen in five of six patients. Pneu-
moencephalograms showed slight cortical atrophy in one patient,
whose brain at autopsy was normal. We postulate that deranged
CSF dynamics, similar to normal pressure hydrocephalus, are
present in dialysis dementia.
Ultrasonic (RUS) guidance at time of percutaneous renal
biopsy (RBx). L. Mailloux, H. Goldberg and R. Mossey. North
Shore University Hospital, Division of Nephrology, Manhasset,
New York. B-Scan RUS provides the most accurate and precise
depth determination of the kidneys. There is no projection dis-
tortion as in pyelography, and the lower pole is precisely local-
ized. Furthermore, RUS requires no renal function, does not
expose the patient (P) or physician to X-rays and takes into
account respiration and change in the P's position. Twelve P
underwent RBx utilizing a special RUS biopsy transducer. B-Scan
RUS is performed in the transverse and longitudinal positions.
Photographs of both nephrosonograms are obtained. The depth
of the lower pole from the skin surface is measured directly. The
RUS biopsy transducer is then positioned at the desired location;
depth is measured and validated. The RBx needle is introduced
through the transducer and the physician performs the RBx.
The depth of kidney as obtained by RUS correlated well with
that determined by the probing needle. Kidney tissue was ob-
tained in 11 of 12 P; adequate tissue was obtained in 10 of 11 P.
Three of the 12 P had "end-stage" kidneys, and RUS was the
only means to localize the kidney. RUS is superior to pyelo-
graphy and fluoroscopy for accurately localizing the lower pole
of the kidney for RBx. RUS is precise in determining kidney
depth and has none of the disadvantages of radiographic methods.
In our hands, it also has been the simplest method for biopsying
"end-stage" kidneys. A short motion picture demonstrating the
procedure will be shown.
Prevention of autologous immune complex glomerulonephri-
tis (AICG) in rats by antigen excess. S. P. Makker, Department
of Pediatrics, Case Western Reserve University, aeveland, Ohio.
Lewis rats were immunized with a rat renal cortical fraction
mixed in complete Freund's adjuvant to induce AICG. Once
antibody to brush border antigen was detected in the serum of
all animals, the rats were divided in two groups. One group
(treated) received 2 ml of renal cortical suspension intraperi-
toneally every day, five days a week for 22 weeks. The second
group (control) was left untreated. The results are shown below.
Immunofluorescent
staining of glomeruli for
Gamma- Beta1C-
—
globulin globulin
87% 65%
13% 0%
These results suggest that after a state of autoimmunity has been
established, treatment with excess antigen leads to 1) disappear-
ance of brush border antibody from the serum, 2) prevents the
deposition of immune complexes and beta 1C-globulin in the
glomeruli and 3) prevents a clinical disease. Whether this occurs
due to immune absorption of brush border antibody with excess
antigen or due to formation of insoluble immune complexes in
antigen excess remains to be seen.
The effect of filtered sodium load per nephron on renal NA-
K-ATPase activity. David Malone and Herbert Lubowitz, Wash-
ington University Medical Center, Jewish Hospital, St. Louis,
Missourf Previous work has indicated that renal NA-K-ATPase
activity is related to filtered sodium load. Our studies are based
on a unique comparison of animals with similar total glomerular
filtration rates (GFR's) but with a several-fold difference in
nephron filtration rates (SNGFR's). At comparable total GFR's,
rats with glomerulonephritis (GN) have approximately three
times as many filtering nephrons as rats with remnant kidneys.
SNGFR is reduced in the former group and increased in the lat-
ter. Both GN and remnant rats maintained external sodium bal-
ance and had the same fractional sodium excretion at three levels
of controlled sodium intake. Potassium intake was the same in
each group. The activities of NA-K-ATPase, 5-nucleotidase, and
glucose-6-phosphatase were measured in whole homogenates and
microsomal fractions from both cortex and medulla and were
related to both protein and DNA concentrations. Medullaxy
microsomal NA-K-ATPase activities, in zmoles of Pi/mg of pro-
tein/hr, were as follows:
Remnant 126 * 21.3 131 3.8 124 12.8
GN 103 5.3 69 * 10.9 68 15.0
Thus, high filtered sodium loads per nephron were associated
with high values for NA-K-ATPase per nephron and lower filtered
sodium loads per nephron were associated with low values for
NA-K-ATPase per nephron. These findings strongly support the
contention that filtered sodium load per nephron is an important
determinant of renal NA-K-ATPase activity.
A second look at bilateral nephrectomy for treatment of
hypertension. B. H Mamdani, V. S. Lim, £ D. Mahurkar, A. I.
Animals
N
Control 8
Treated 7
Abnormal
Proteinuria
50%
0%
aMiimal
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Katz and G. Dunea, Cook County Hospital and University of
chicago Pritzker School of Medicine, Chicago, illinois. This re-
port concerns eight patients with malignant hypertension and
uremia treated by hemodialysis, in whom renal function improved
with control of hypertension. Duration of hypertension was 1 to
13 yr. All were severely oliguric, with cardiomegaly, severe retin-
opathy, diastolic blood pressure of 140 to 180mm Hg and serum
creatinine of 12 to 22 mg/100 ml. Seven had microangiopathic
hemolytic anemia. Kidneys were large in one, normal in six and
small in one. Diagnosis of malignant nephrosclerosis was con-
firmed by biopsy in four. Control of hypertension required large
doses of antihypertensive agents, and three required minoxidil
therapy. With control of hypertension, the urine output gradually
increased to 1000 to 2500 ml/day. In four patients, serum
creatinine concentration decreased to 3.3 to 5.0 mg/100 ml and
dialysis could be discontinued after 6, 9, 12 and 25 months.
These patients have been off dialysis for 12, 11, 10 and 5 months,
but hypertension has become more resistant and one patient
required minoxidil therapy. In the other four patients, serum
creatinine concentrations are lower (6 to 10 mg/100 ml) but
dialysis had to be continued. Conclusion: With powerful vasodi-
lators, hypertension can be controlled in all cases. Since malig-
nant hypertension is a potentially reversible condition, bilateral
nephrectomy for treatment of hypertension should be avoided.
High dose bolus nephrotomography in chronic renal failure.
B. H. Mamdani, P. K. Mehta, H. Sassoon, S. D. Mahurkar and G.
Dunea, Cook County Hospital, Chicago, Illinois. Twenty-one
uremic patients were studied by bolus nephrotomography. Five
were anuric; 2 severely oliguric; 18 required maintenance dialy-
sis. Most had chronic glomerulonephritis (six) or hypertensive
nephrosclerosis (seven). Sixty % iothalamate (1 mI/lb of body
wt) was injected within one minute, alter preliminary selection
of appropriate radiologic technique. Overnight dehydration,
bowel preparation or premedication were withheld. Nephrotomo-
grams were taken at regular intervals for 30 mins, with delayed
films until 24 hr. No major reactions occurred. Immediate neph-
rotomograms were seen in all; at one minute in 19, and by five
minutes in the rest—dense in 13 and faint in 8. Kidneys were
small in 15, normal in 4 and large in 2. Nephrogram density re-
mained unchanged in ten; in the rest it increased up to five
minutes, then began to fade. The technique was superior to
plain or infusion tomography; additional information included
scalloping of renal contours, duplex kidney, cortical cysts and
cyst walls of polycystic kidneys. Collecting systems were dis-
tinct in 7, faint in 13. Obstruction could be ruled out in all. No
additional information was obtained after 30 mm. Bolus nephro-
tomography is the procedure of choice in patients with severe
renal failure. Retrograde pyelography or renal arteriography are
rarely required when this procedure is employed.
chronic interstitial nephntis (chronic pyelonephritis) with
nephiotic syndrome. Anil K Mandal, Katerina Chrysant, Doa T.
Xoung, Sompong Kraikitpanitch, John Nordquist and Robert D.
Lindeman, Medical Service, Veterans Administration Hospital,
Oklahoma City, and Department of Medicine, University of
Oklahoma College of Medicine, Oklahoma City, Oklahoma.
Chronic interstitial nephritis (chronic pyelonephritis) is a com-
mon morphological diagnosis on renal biopsy and on postmor-
tern examination but only rarely has it been identified as a cause
of nephrotic syndrome. Furthermore, the pathogenesis of heavy
proteinuria or nephrotic syndrome in this condition has remained
unexplained. During the last three years, renal biopsy specimens
in three patients with nephrotic syndrome (urine protein > 5
g/24 hr) and pyuria showed chronic interstitial nephritis. One
patient had repeatedly positive urine cultures and unilateral renal
cortical atrophy and calyceal clubbing; the others were free of
urinary tract infection at the time of their evaluation. All showed
nearly normal glomerular histology by light microscopy except
for pericapsular fibrosis and hyalinization of 10 to 20%glomeruli,
but electron microscopy revealed generalized fusion of the epi-
thelial cell foot processes consistent with lipoid nephrosis. Fluo-
rescence microscopy done on one patient showed no immuno-
globulins and he had an excellent response to corticosteroid ther-
apy. It remains undetermined whether the interstitial nephritis
is in some way responsible for the development of the lipoid
nephrosis (minimal change lesions) and proteinuria or whether
this represents two coexistent disease processes.
Lanthanum-induced block of the stimulation of sodium and
water transport in amphibian epithelia. Jacques Marguerat and
Rui C. de Sousa, Departments of Physiology and Medicine,
School of Medicine, Geneva, Switzerland It is widely accepted
that Ca plays a key role in cell processes triggered by hor-
mones. In view of the known interaction between Ca++ and
we investigated the effects of La+++ on hormone-
induced transport in frog skin and toad skin. Short-circuit cur-
rent (SCC) was taken as a measure of net Na transport. Water
fluxes were measured with an automatic, optical technique. In-
crements in SCC induced by oxytocin averaged 25.2 2.76 MA
cm—2 in control skins and 11.2 1.98 MA cm—2 in the presence
of added to the internal side of frog skin (P < 0.001).
Likewise, increments in water flow, expressed in mm—1
cm—2, were 0.48 0.067 in controls and 0.06 0.019 in paired
skins exposed to La (P < 0.001). Similar results were found
with norepinephrine and cyclic adenosine monophosphate
(cAMP), while the effects of theophylline were not modified by
Lap. Our results suggest that La+4± inhibits the generation
and/or the action of cAMP, possibly by interfering with Ca
influx or some other Ca-dependent step in the hormonal stimu-
lus-effect coupling. The absence of a block with theophylline
may indicate that the xanthine affects Ca+4 movements by
itself.
Effects of diuretic states on hydrostatic pressure in tubules
of the hamster papilla. Donald J. Marsh and Christine Martin,
Department of Biomedical Engineering, University of Southern
California, Los Angeles, California. To localize the major resis-
tances to flow of tubular fluid, hydrostatic pressures in loops of
Henle, collecting ducts and cortical tubules were measured with
a servo-nulling transducer. Intravenous infusions of isotonic as-
line or 10% mannitol in 50 mEq/liter of saline were given to in-
crease tubular fluid flow rates. In hydropenia, pressures were as
follows: proximal tubule, 10.4 mm Hg; loop of Henle, 8.8 mm
Hg; and collecting duct, measured at least 750p from the tip of
the papilla, 6.4 mm Hg. Distal tubule values were approximately
the same as collecting duct pressures. Both mannitol and saline
administration raised hydrostatic pressure in all tubular segments,
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but to approximately the same levels, so that the only significant
pressure drop was across the terminal 750M of the collecting
ducts. In mannitol diuresis, pressures were as follows: proximal
tubule, 14.6 mm Hg; loop of Henle, 13.1 mm Hg; distal tubule,
13.8 mm Hg; and collecting duct, 13.8 mm Hg. In saline diuresis,
pressures were as follows: proximal tubule, 16.4 mm Hg; loop of
Henle, 15.8 mm Hg; distal tubule, 13.8 mm Hg; and collecting
ducts, 13.8 mm Hg. In all three states, pressures dropped smooth-
ly through the terminal collecting ducts. The results indicate
that in hydropenia the loops of Henle and terminal collecting
ducts provide major resistances to fluid flow; when flows are
elevated, the only significant resistance is in the terminal col-
lecting ducts.
Role of DNA in renal nuclear binding of aldosterone-receptor
complexes. Diana Marver and Isidore S. Edelman, University of
California, San Francisco. Aldosterone acts on renal Na+ trans-
port by forming a specific cytoplasmic receptor complex that
translocates and binds to nuclear chromatin (acceptor activity).
The role of duplex DNA in acceptor activity was explored in a
cell-free reconstitution system. Renal cytosol pretreated with
3H-aldosterone with or without excess cold aldosterone was
mixed with unlabeled renal nuclei or chromatin at 0° or 25° C.
Specific binding of the complex to nuclei or chromatin was tem-
perature-dependent and reduced by 75% after hydrolysis of 50%
of the DNA with DNAase. To explore further the role of DNA
in acceptor activity, the effects of four antibiotics on acceptor
activity for 3H-aldosterone-receptor complexes and RNA synthe-
sis in the presence of Escherichia coli RNA polymerase were
compared. Pretreatment of rat kidney nuclear and chromatin
fractions with ethidium Br or proflavine SO4 (which intercalate
in the major groove of DNA) reduced acceptor activity by 80 to
90% and RNA synthesis by 70 to 100%. In contrast, actinomycin
D and neptropsin (which intercalate in the minor groove of DNA)
inhibited RNA synthesis 70 to 100%, but had only minimal ef-
fect on acceptor activity. None of the antibiotics had any effect
on the stability of either the chromatin or the aldosterone-recep-
tor complexes. These results imply that aldosterone-receptor
complexes bind in the major groove of duplex DNA in chromatin
and may regulate RNA synthesis by attachment to DNA or to
regulatory proteins in the major groove or both.
Cancer in the pretranspiant uremic patient. Arthur J. Matas,
John S. Najarian and Richard L Simmons, Department of Sur-
gery, University of Minnesota, Minneapolis, Minnesota. The in-
creased cancer risk in transplanted patients has been related to
loss of immunosurveillance, activation of viruses or chronic im-
munostimulation. Uremic patients are also immunosuppressed,
but an increased cancer risk has not previously been noted. Of
600 patients presenting for transplantation at the University of
Minnesota, 3 had cancer many years before developing uremia
(cervix, testis, thyroid). In contrast, the same 600 patients devel-
oped ten cancers in the one to two years following the onset of
progressive uremia (three breast, two unilateral kidney, one
leukemia, one lung, one insulinoma, one thyroid, one cervix in
situ). This is a significant increase over the number that would
be expected in the age-corrected general population (P < 0.02).
The average age was 43 yr and of the six receiving transplants,
none have recurrent disease. Of 500 transplanted patients, 11
have developed de novo cancer after transplantation (four cervix
in situ, three skin, two reticulum cell sarcoma, one dysgermin-
oma, one colon). The average age of posttransplant cancer pa-
tients was 32 yr and only two have died of cancer (reticulum
cell sarcoma). The risk of developing cancer during uremia is
seven times that of age-matched normal controls (P < 0.02) and
the risk of developing cancer after transplantation is six times
that of age-matched normal controls (P < 0.02). The cancers in
uremic patients are relatively common types of mesenchymal
malignancy and the cancers after transplantation are epitheial
and lymphoproliferative. It is possible that different degrees and
types of immunosuppression are associated with different types
of malignancy in the same population.
Mortality after bilateral nephrectomy splenectomy (BNS) in
hemodialyzed patients. A. Matas, R. Simmons, T. Buselmeier, J.
Na/arian and C. K/ellstrand BNS is frequently performed on
patients on hemodialysis because of hypertension, neuropathy
or anemia, or as a routine preparation for transplantation as this
may contribute to better functional results in the transplanted
kidney. Twenty of 421 (4.7%) hemodialyzed patients died after
BNS. Eight of 52 (15.4%) diabetic patients died after BNS vs.
12 of 369(3.3%) nondiabetics. Fifty % of the deaths in the diabetic
group vs. 17% in the nondiabetic were due to postoperative myo-
cardial infarction (MI). Twenty-five % in both groups died of
sepsis, the other deaths being technical or dialysis-related. The
surgical mortality alone was 1.9% in nondiabetics, in dia-
betic patients. However, 82% of these patients would have re-
quired BNS by criteria established by transplanters not using
routine BNS. Several risk factors were present in the patients who
died. All patients dying of MI had severe hypertension and 75%
of nondiabetic patients dying of sepsis had preexisting kidney
infection. Thus, the very risk factor that would make BNS abso-
lutely indicated in a transplant program contributes to death in
many patients. BNS carries a substantial death rate, particularly
in diabetics. Preexisting, severe hypertension and renal infection
creates increased risk but, paradoxically, absolutely indicates
BNS before transplantation and frequently indicates BNS in
dialyzed patients. Slight hypervolemia postoperatively and pro-
phylactic antibiotics are possible ways of decreasing mortality
of BNS in certain patients.
Pulmonary function changes before and after dialysis. N.
Mattoo, R. F. Slifkin, W. J. Buhain, G. N Vaidya, A. Baez and
M Neff, Mount Sinai Hospital Services, City Hospital at Elm-
hurst, Elmhurst, New York. Routine spirometry, lung volume
and blood gas analyses were studied immediately before and after
dialysis. Patients studied were stable dialysis patients who had
been receiving dialysis for at least three months. All patients were
normotensive, close to their dry wt, and had gained 3% or less of
their body wt since their last dialysis. During the study, dialysis
weight loss was equal to the weight gained since the last dialysis.
Significant functional changes were found in functional residual
capacity and P02. Functional residual capacity expressed as per-
cent of predicted normal value showed after dialysis a mean in-
crease of 11% (range, 5 to 15%) over predialysis values. Blood
gas analysis revealed a mean decrease in P02 of 11 mm Hg at the
end of dialysis. There were no significant changes in vital capa-
city, total lung capacity or end expiratory flow rates. There were
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no consistent changes in PCO2, and the pH increased in all pa-
tients. Further studies to elucidate the cause, mechanism and
duration of these changes are currently in progress.
A clinical trial of three-hour hemodialysis using a double coil
system. S. Mayhew, J. Knepshield, M. Gelfand, L Siegel, W.
Cirksena and G. Schreiner, Georgetown University Hospital,
Washington, D. C. Maintenance hemodialysis (HD) sustains use-
ful life; however, 15 to 30 hr of pt time is required for thrice-
weekly HD. Theoretically, the time required for adequate HD
may be decreased by increasing dialyzer membrane surface area.
In the present study 31 medically stable pts who had been dial-
yzed for> than six months were selected to receive thrice-weekly
three-hour HD using a two-coil parallel system (Travenol UFII
coils). Of 31 pts, 12 failed to complete the six-month study (two
received transplants; three lost vascular access; four required
major surgery for unrelated problems; three had persistent fluid
overload, nausea or vomiting). In the 19 pts completing the
study, fluid overload was a problem in three. Nine pts had an
initial decrease in hematocrit (Hct) (> 2 vol %) due to excessive
blood loss (> 30 ml) in the dialyzer system. By increasing
heparin dosage (20%) and the final saline rinse (0.6 to 1 liter),
blood loss was reduced to about 7.5 ml per treatment. At the
end of the study the mean Hct (21 vol %) was not different from
the prestudy value of 22 vol %. Pre-HD X blood urea nitrogen
(BUN) and serum creatinine concentrations increased 29 and 8%,
respectively. X post-HD BUN and creatinine levels rose 61 and
11%, respectively. No pt showed a significant slowing in nerve
conduction velocity (>10%). No other significant complications
occurred in the study group. Pt and staff acceptance of this form
of shortened HD was high, even though in surveys at three and
six months 1/3 of pts indicated that did not feel as well as com-
pared to five-hour thrice-weekly HD. These results suggest that
most, but not all, pts studied received adequate maintenance HD
with a double coil system which resulted in a 40% reduction in
lID time.
Alternate day prednisone therapy (QODP) in renal trans-
plants: Five years' experience. R. M. Mazey, it R. Siegel and
it G. Luke, Renal Medicine Division, University of Kentucky
Medical Center, Lexington, Kentucky. QODP was used in 68
successive unselected adult transplant patients to investigate ef-
fect on steroid-related complications and recipient survival. Ten
were converted to QODP in 1967, 9 to 32 months after trans-
plantation; all have remained well. Since February 1968, all
transplant recipients have been treated under our protocol which
advances from divided dosage to a single AM prednisone dose by
two weeks after transplantation, then stepwise towards QODP
(as in Am JMed 53:159, 1972). Among the latter 58 patients,
38 received 40 related donor (LRD) grafts, and 20 received 25
cadaveric (CD) kidneys, using otherwise standard immunosup-
pressive and surgical techniques. All have been followed > one
year after transplantation. Of six deaths, three were steroid-re-
lated (two opportunistic inf., one postoperative), three were un-
related (two dialysis-related, one glomerulonephritis recurrence).
Survival among both LRD and CD recipients is 94.7% (36/38
LRD, 18/19 CD) after mean periods at risk of 3.03 and 2.94 yr,
compared to 77% LRD and 54% CD recipient survival in the
Transplant Registry (TpReg) at three years. Nonfatal infectious
complications were one-third reported frequency. No detected
gastrointestinal (GI) bleeding occurred in any patient. Only two
had aseptic femoral head necrosis. Graft function and survival
were not sacrificed in realizing improved recipient survival. LRD
kidney survival was 97% at one year, 94% at three years, by
criteria giving 75% and 68% in TpReg. CD kidney survival was
64% at one year, 60% at three years, compared to 51% and 40%
in TpReg. Graft renal function (Ccr, 68.5 22.6 ml/min; range,
27 to 114 ml/min) sustains 44 of 55 patients. Spaced steroid
dosage appears to reduce morbidity and mortality without mi-
pairing graft survival.
Role of the renin-aldosterone system in nephrotic edema.
Jay I. Meltzer, Fritz R. Bllhler, Leslie Baer, Jean E. Sealey and
John H. Laragh, Department of Medicine, Columbia University,
New York, New York. Ambulatory plasma renin activity (PRA),
urinary aldosterone (UA) and salt excretion were simultaneously
measured in 11 frankly edematous adult nephrotics at onset of
disease. Mean wt-dry wt was 13 kg (4.5 to 3.0); mean serum
albumin, 1.9 (1.0 to 2.6); mean total protein, 4.5 (3.0 to 5.4);
and 24 hr urinary protein, 5 to 28 g/day. Nine had no prior treat-
ment; two prednisone only. Six had reduced creatinine clear-
ance; five, hypertension. Ten had renal biopsy. Eight idopathics
showed one minimal, three membranous, four proliferative; 1
sarcoid and minimal lesion, 1 heroin-use nephropathy. Four were
studied on a metabolic ward; eight had serial study for one to
three years; 43 measurements of PRA and UA and 16 of plasma
aldosterone (PA) were made. All five untreated and one predni-
sone-unresponsive patient had normal and four untreated patients
had low PRA and UA. Low UA was confirmed by low PA.
Steroid-induced diuresis (two patients) and brisk spontaneous
diuresis (one patient) were both accompanied by sharp rise in
PRA and UA. PRA and UA showed no correlation with renal
pathology, renal insufficiency or hypertension. Findings of bal-
ance and serial studies never showed elevated PRA or UA when
patients were edematous despite ability to respond in normal
direction to changes in salt balance. Data challenge present con-
cepts concerning the renin-aldosterone system in nephrotic
edema, and suggest a complex relationship, part of which in-
volves a responsive, rather than a primary, role.
Ribosome catabolism during compensatory renal hypertxo-
phy. W. T. Melvin, A. Kumar and R. A. Malt, Surgical
Service, Massachusetts General Hospital and Shriners Burns
Institute, and Department of Surgery, Harvard Medical
School, Boston, Massachusetts. During compensatory renal
hypertrophy as a result of contralateral nephrectomy
in the mouse, the ribosome pool expands markedly with-
out a concomitant increase in rRNA synthesis. Experiments
were performed to see whether decreased RNA catabolism con-
tributed to the expanded RNA pool. Measurements of the rate
of decay of label from 28S RNA and 18S RNA prelabeled with
either [5, 6-3H] uridine or [methyl-3H] methionine indicated a
decreased rate of degradation of ribosomes during the first few
days of compensatory renal hypertrophy. Calculations show that
this decreased degradation may principally be responsible for the
ribosomal accumulation. The t 1/2 of 28S RNA after prelabeling
with [5, 6-3H] uridine increases from 4 to 13 days during the
initial phases of hypertrophy. The fractional degradation rate is
5% compared with 17% in the sham-operated animal. An accum-
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ulation of about 12%/day would thus be expected even if ribo-
some synthesis remained unchanged; the actual increment in
rRNA over four days was 50%. Conservation of rRNA under
these circumstances does not appear to correlate with detectable
changes in the physical composition of ribosomes.
Effect of high potassium concentrations [KJ on the response
of toad bladder to theophylline (1'). Stanley A. Mendoza and
Kenneth Nakamoto, Department of Pediatrics, University of
California, San Diego, La Jolla, California. The increase in sodium
transport across the toad bladder (measured as short-circuit cur-
rent [SCC]) following the addition of vasopressin or its intra-
cellular mediator cyclic adenosine monophosphate (C-AMP) was
potentiated when the (K] in the bathing media was increased
from the usual 3.5 mM to 5 to 21,5 mM (Am JPhysiol, 223:120,
1972). It is generally assumed that T stimulates SCC byinhibiting
cyclic nucleotide phosphodiesterase (CNPD), thereby increasing
the intracellular concentration of C-AMP. It was therefore sur-
prising that a high (K] in the bathing media inhibited the increase
in SCC following the addition ofT.
Inhibition of the SCC
response to T, %(K]
9.5mM 20±6
21.5mM 68±7
39.5mM 79±7
In a cell-free preparation, neither the activity of CNPD nor the
inhibition of CNPD by T was affected by changes in (K]. In
addition, tissue C-AMP concentrations were increased by T to
the same extent in 3.5 and 21.5 mM (K] treated bladders. These
data suggest that T may increase sodium transport in the toad
bladder by a second mechanism in addition to inhibition of
CNPD.
The clinical course of nonoliguric acute renal failure. Charles
Meyers, David M. Roxe and Jessie E. Hano, Department of
Medicine, Northwestern University Medical School and Memorial
Hospital, Chicago, Illinoiz Nonoliguric acute renal failure (ARF)
is a clinical entity with poorly defined incidence and natural
history. In a two-year period we observed 17 cases, i.e., 33% of
all cases of ARF, and 3.2/10,000 hospital admissions. The group
included nine men and eight women, aged 22 to 83 yr (me2 .1,
67.4 yr). Diagnosis was established by either an acute fourfold
increase or rapid rise of 4 mg/100 ml of serum creatinine in ab-
sence of oliguria (> 400 ml of urine/24 hr). Twelve pts were
postoperative, for an incidence of 4. 8/10,000 surgical procedures.
None received methoxyflurane anesthesia. Mean minimal urinary
volume for the nonoliguric pts was 770 ml/24 hr, and mean
maximum blood urea nitrogen (BUN), 109 mg/100 ml (range,
44 to 196 mg/100 ml). None received dialysis, and hyperkalemia
was controllable by conservative means in all. Parenteral alimen-
tation was not used. Strict fluid management was emphasized to
result in daily weight loss. 23.5% died, with sepsis the leading
cause. Three of the four deaths occurred in nonsurgical pts. Av-
erage age at death was 70.4 yr. 86.5% of pts survived and recov-
ered to an average discharge BUN of 25 mg/100 ml, and serum
creatinine of 1.9 mg/tOO ml. The average hospital stay was 46
days, (range, 7 to 120 days). The data show that nonoliguric
ARF is a serious clinical entity with a prognosis better than
reported for oliguric ARF. Nonoliguric ARF can usually be
managed satisfactorily by conservative means.
Impaired renal diluting capacity in the hypothyroid rat with
hereditary diabetes insipidus (HB). U. F. Michael, J. Kelley, H.
Alpert and C. A. Vaamonde, Department of Medicine, Veterans
Administration Hospital and University of Miami School of
Medicine, Miami, Florida. We have previously reported an im-
pairment in renal diluting capacity in hypothyroid Spraque-
Dawley rats. Since the persistence of small amounts of anti-
diuretic hormone (ADH) might confound the interpretation of
the results, rats with hereditary diabetes insipidus (Brattleboro)
were made hypothyroid by the ip. injection of 1.0 mCi of 1 'I
and studied no sooner than 12 weeks after injection. Free water
clearance (CH2O) was measured during hypotonic saline diuresis
in HB and age-matched Brattleboro controls (CB). All compari-
sons were made at maximal urine flow, (V X kg— i) which was
similar in HB and CR, as was urine osmolality. Inulin clearance
(CIN X kg—i) and CH2O X kg—i were 22% (P < 0.001) and
17% (P <0.02) lower, respectively, in HB than in CB. Fractional
CH2O was not different between the two groups, while fractional
urine flow and fractional sodium excretion were 1.2X (P <
0.001) and 1.3x (P < 0.001) higher, respectively, in HB than
in CB. Utilization of distal sodium delivery for the formation of
CH2O was 13% less in HB than in CB (P < 0.02). Tissue analysis
revealed no difference in the solute content of renal medulla
between HB and CB. It is concluded that 1) delivery of filtrate
out of the proximal tubule was not diminished in HB, in spite of
a decreased CIN; 2) despite similar delivery to the distal diluting
site, CH2O formation was less in HB than in CB; and 3) these
data suggest a defect in sodium chloride reabsorption in the
diluting segment of the hypothyroid rat.
Improved results of renal transplantation in high risk recip-
ients. Joshua Miller, David C. Brown, King W. Ma and Donald
Masler, Veterans Administration Hospital, Minneapolis, Minne-
sota. Between June 1970 and August 1974, 35 renal transplants
were performed in 33 patients considered to be predisposed to
increased risk due to age (N = 31, all older than 45 yr, with mean
age of 52 yr), end-stage diabetic nephropathy (N = 4), cerebro-
vascular (N 5), cardiovascular (N = 10), pulmonary (N = 3) or
gastrointestinal (N = 7) disease. Several patients had multiple
risk factors. Twelve of the 31 received cadaver transplants. Two
patients (6%) died, both after hospital discharge, one due to a
cerebrovasculax accident, the other due to a ruptured aortic
aneurysm. Neither death occurred within five months of trans-
plantation. Two other patients received second transplants now
functioning normally over one year. All have good renal function
(serum creatinine < 1.9 mg/100 ml, creatinine clearance > 50
ml/min). Only one of the two kidneys lost was due to rejection
(3%). Treatment regimens mainly included azathioprine, methy-
prednisolone and antilymphoblast globulin. The reason for these
results was attributed to continuous weekly prospective im-
munological monitoring which has significantly lessened the in-
cidence of infectious complications due to immunosuppression,
and has helped in the treatment of' rejection. These tests con-
sisted of mixed lymphocyte cultures (MLC) to evaluate histo-
compatibility and detect rejection episodes, T and B cell counts
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(SRBC rosettes and SIg immunofluorescence), PHA responses,
enhancing antibody detection by the discriminatory MLC and
antibody-mediated cellular immune iysis assays to detect low
levels of cytotoxic antibody.
Histidine supplementation in management of anemia in dialy-
sis patients. K. S. Mfrahmadi, B. Imparato, J. T. Gorman and
S. M. Rosen, Veterans Administration Hospital, Long Beach,
California, and Department of Medicine, University of California,
Irvine, California. Giordano et al (Proc Eur Dialysis Transplant
Assoc 10:160, 1973) suggested a new approach to management
of anemia in dialysis patients. They reported significant improve-
ment of hematocrit in a group of pts after dietary supplementa-
tion of I g of histidine per day for nine weeks. Subsequently we
have undertaken a similar study using the pt as his own control.
Four male pts, ages 24 to 59 yr, on regular hemodialysis from
two to eight years with hematocrits less than 25% were selected.
Two g of histidine were given every morning for six months'
study period (SP). The period of six months prior to SP was
considered as a control period (CP). All pts were on an 80-g
protein diet, fixed medications and dialysis schedules during the
CP as well as SP. The pts' well-being did not change throughout
the study. During the CP, mean SEM were as follows: hema-
tocrit, 20.8 1.3%; serum iron, 161 51%; total iron binding
capacity, 284 13%; No. of blood transfusions, 1 U/pt/month;
body wt, 67.8 4.6 kg; serum albumin, 3.6 0.1 g/100 ml; and
total protein, 6.6 0.21 g/100 ml. These mean values did not
change significantly during the SP with hematocrit 20.9 1.0%;
serum iron, 146 40%; total iron binding capacity, 258 10%;
No. of transfusions, 1 U/pt/month; body wt, 66.5 3.8 kg;
serum albumin, 3.6 0.2 g/100 ml; and total protein, 6.7 0.23
g/ 100 ml; nor was there a constant change in any index for indi-
vidual patients. Lack of response to histidine supplementation
in our pts during the SP might have been due to adequate dietary
histidine amounting to 2.5 g in an 80-g protein diet during the
cP.
Shorter hemodialysis with new dialyzers. K S. Mirahmadi,
I. H. Kaye, J. H. Miller, J. T Gorman and S. M. Rosen, Veterans
Administration Hospitals, Long Beach, Sepulveda and Wads-
worth, Long Beach, Sepulveda and Los Angeles, California;
Departments of Medicine, UCI and UCLA Schools of Medicine,
Los Angeles and Irvine, California In search for minimum ade-
quate, safe and inexpensive hemodialysis, the following clinical
and laboratory evaluations of various new dialyzers were made.
We dialyzed six patients (pts) with 2 Gambro Nova 13.5 (GNT),
three hours, three times weekly (3X /W) for four months. Five
pts were dialyzed with Dow Model 5, six pts with UF 1.5M2 and
two pts with EX 29 for four hours, 3X/W from two to nine
months. Blood urea nitrogen (BUN) and creatinine clearances of
various dialyzers were measured in vivo with blood flow of 200
and dialysate flow of 500 ml/min, with the Pt's own venous
pressure. Vitamin B12 clearance and ultrafiltration of various
dialyzers were measured in vitro with dialysate flow of 500 ml!
mm, test fluid flow of 200 ml/min and test fluid outflow pres-
sure (TFOFP) of 0 and 100 mm Hg. Mean SD of BUN and
creatinine clearance were 171 6, 127 5 for 2 GNT; 176 14,
120 14 for Dow 5; 119 22,97 15 for UF 1.5; and 123 5,
97 5 for EX 29. Mean SD for Vitamin B12 clearance with
TFOFP of 0 and 100 mm Hg was 37 2, 43 1 for 2 GNT;
25 1,31
2 for EX 29. Obligatory ultrafiltration was high with EX 29,
UF 1.5 and 2 GNT but readily adjustable with Dow 5. Two GNT
could be reused more often than EX 29, UF 1.5 and Dow 5.
Three- to four-hour hemodialysis 3x /W with these dialyzers is
safe, adequate and economical and had excellent acceptance
especially among working pts. Choice of dialyzes should be made
according to the individual pt's medical and social needs.
Plasma amino acids in chronic renal failure (CRF) during
conservative therapy. William E. Mitch, A. W. Coulter and
MacKenzie Walser, Departments of Pharmacology and Medicine,
Johns Hopkins Medical Institutions, Baltimore, Maryland. In or-
der to examine the significance of plasma amino acid concen-
trations (AA) in patients with severe CRF, an attempt was made
to define optimal patterns by examining patients managed by
protein restriction plus essential amino acids (EAA) or their
analogues who met the following criteria: ability to perform
their usual daily activities, absence of uremic symptoms and
serum ablumin 3.2 g/100 ml. Group I received nine EAA
alone (10 g/day); group II received 14 to 16 g/day of a mixture
of keto- (or in some cases hydroxy-) analogues of val, leu, ile,
met and phe and the same quantities as group I of his, lys, thr,
and tsp. Glomerular filtration rate (GFR) (estimated as [Ccreat
+ Curea] /2) averaged 2.9 0.4 ml/min in group I and 5.0 1.0
ml/min in group II. When compared to normal subjects, both
groups showed significantly decreased val, leu, ile, met and tyr;
significantly increased gly and cit; and decreased ratio of eight
EAA to ten nonessential AA. These differences could be due to
protein restriction, altered excretion and/or altered distribution
of AA between cells and ECF. The principal difference between
group II and group I was the appearance of alloisoleucine in the
former. Patients on the same two dietary regimens who falled to
meet the above criteria (N = 17) tended to show higher gly
(P < 0.01), phe (P < 0.05) and his (P < 0.05) but a lower
EAA/NEAA (P < 0.05). These latter deviations occur despite
adequate intake of EAA or their carbon skeletons. Thus, these
patterns may be used to judge the dosage of individual AA or
their analogues.
Familial aggregation of blood pressure. Jean- Guy Mongeau
and Pierre Biron, Departments of Pediatrics and Pharmacology,
University of Montreal, Ste-Justine Hospital, Montreal, Canada.
Families with at least one adopted child constitute a useful epi-
demiological unit to study the relative contribution of genes and
environment to the familial clustering of blood pressure. The
strength of correlation, expressed as the percentage coefficient
of determination (r2 X 100) describes the percentage of variation
of children's blood pressure that is related to that of the parents.
A survey of 274 adoptive families containing 129 natural and
379 adopted children was carried in the Montreal area between
1972 and 1974, and blood pressure was taken of all children
and parents. The correlation between the blood pressure of nat-
ural children and that of their parents was 11.36% and 14.56%
for systolic and diastolic, respectively (P < 0.001). In striking
contrast, this percentage of correlation was 0.11% and 0.80%
(NS) between adopted children and their adoptive parents. When
only the children adopted prior to their first year of life were
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considered, the aggregation percentage was 0.000% for the chil-
then of 6 yr or less and 1.4% and 1.7% for those over 7 yr of
age. The conclusions of that preliminary study are as follows:
1) There is no parent-child correlation whatsoever in adopted
children up to the age of 6 yr. 2) There is a small but nonsignifi-
cant correlation in those adopted for seven years or more.
Sex dependence of aldosterone excretion in the bile of rats.
David J. Morris and Jill Silverman (Introduced by Robert P.
Davis), Department of Medicine, The Miriam Hospital and the
Division of Biological Sciences, Brown University, Providence,
Rhode Island. The metabolism and physiology of aldosterone in
rats have been demonstrated in our laboratories to be sex-depen-
dent. During the latent period of aldosterone in the kidney, the
levels of nonextractable derivatives of aldosterone (NEPD) in
plasma and their rates of clearance were also sex-dependent.
Since the aldosterone metabolites were removed faster from the
plasma of females than males, the biliary excretion of aldosterone
was therefore investigated. Following i.v. injection of 3H-aldos-
terone into male and female ADX rats, the small intestines,
including contents, were harvested at 10, 30 and 60 mm and the
total intestinal radioactivity determined. At all times the intes-
tine of the females possessed significantly more radioactivity
than the males. By 60 mm, >90% of the injected dose of 3H-
aldosterone was found in the intestine of females; only 47% for
the males. Greater than 90% of this radioactivity was NEPD in
both sexes. Following cannulation of the bile duct of male and
female ADX rats and i.v. injection of 3H-aldosterone, the rates
of excretion of 3H.radioactivity in the bile were also sex-depen-
dent. Similarly, by 60 mm > 90% of the injected dose was ex-
creted by the females as NEPD via the bile duct The sex hor-
mones appear to influence the plasma levels of aldosterone and
its metabolites by their effects on the enterohepatic circulation.
Sodium intake and furosemide administration in azotemic
patients with severe hypertension. William J. Mroczek, Douglas
Moir, Michael E. Davidov and Frank A. Finnerty, Jr., Georgetown
Medical Division, D. C General Hospital, Washington, D. C. The
renal and hemodynamic effects of various levels of diuretic ad-
ministration and sodium (Na) intake were evaluated in seven
azotemic patients with severe hypertension. Patients were hos-
pitalized in a metabolic ward and were continued on their usual
antihypertensive medications. After a three-day control period,
the previous diuretic was discontinued and each patient received
the following regimens for five days each; period I, 20-mEq Na
diet; period II, 80-mEq Na diet, and furosemide, 80 mg; period
Ill 200-mEq Na diet, and furosemide, 160 to 240 mg. The average
arterial pressure was 158/99 mm Hg in the control period,
159/101 mm Hg in period I, 152/97 mm Hg in period H and
138/89 mm Hg in period III. It was concluded that liberal Na
intake with high doses of furosemide allowed for better control
of arterial pressure without changes in renal function in azotemic
patients with severe hypertension who were receiving full doses
of antihypertensive medications.
Drug-induced immune-complex glomerulonephrltis (IC-GN).
Robert C Muehrcke, Arthur Morris, Joseph B. Moles, A. Gene
Lawrence, Oak Park, illinois. Clinicopathological renal biopsy
studies were made on four patients with drug-induced IC-GN.
Oliguria followed multiple exposures to bunamiodyl, Dextran,
methoxyflurone analgesia, and a single exposure to a polyvalent
flu vaccine containing duck egg albumin. A 37-yr-old woman
with methoxyflurone-induced renal failure also had acute hepa-
titis. She inhaled methoxyflurone analgesia during each of three
pregnancies. Following the second exposure she developed jaun-
dice and recovered. Following the third she developed acute
oliguria and acute hepatitis with jaundice. Biopsy study revealed
IC-GN. After three hemodialyses and prednisone therapy she
recovered. A 50-yr-old man was given polyvalent flu vaccine
containing duck egg albumin. Nine days later he had fever, hema-
tuna and oligunia. He required nine hemodialyses, treatment
with prednisone and nitrogen mustard before recovering. All
patients had a proliferative glomerulonephritis by light micro-
scopy. Electron microscopy disclosed antigen-antibody com-
plexes on the epithelial side of the glomerular capillary mem-
branes, numerous polymorphonuclear leukocytes and narrowing
of the glomerular capillary lumen. Immunopathological studies
were done on three patients. C globulin was seen in the
areas of immune complexes. Serum complement levels were re-
duced. Following prednisone therapy the morphological lesions
regressed and the serum complement returned to normal. There
was an increased uptake of tritiated thymidine of the patient's
lymphocytes with the specific drug.
The relationship between prostaglandins synthesis, cyclic
AMP and REF production by the kidney in dogs following renal
artery constriction. Vu/adin M Mu/ovic, George M Rodgers,
William Jubiz and James W. Fisher, Department of Pharmacology,
Tulane University School of Medicine, New Orleans, Louisiana.
We have demonstrated in previous studies that 3', 5'-adenosine
monophosphate (cAMP) may be involved in the mechanism of
kidney production of erythropoietin (ESF). We have postulated
that prostaglandins release is the first step leading to the increases
in renal cAMP, renal erythropoietic factor (REF, erythrogenin)
and increased ESF production following renal artery (RA) con-
striction. In studies to attempt to clarify the role of prostaglan-
dins and cyclic AMP in the generation of ESF and REF by the
kidney, we have found that plasma ESF and PGE2 titers were
increased in the renal vein blood of dogs as well as cAMP and
REF in the kidneys following renal artery constriction (renal
blood flow reduced to 30% of control value). Plasma ESF
(polycythemic mouse assay), PGE2 (radioimmunoassay), REF
and cAMP were measured before (right kidney) and 24 hr after
RA constriction (left kidney). Mean plasma ESF levels in RA-
constricted dogs was 0.36 0.09 U/ml after 24 hr; whereas,
indomethacin (5.0 mg/kg, p.o.) treated RA constricted dog plas-
ma ESF (24 hr) was 0.05 0.01 U/mL Significant increases were
seen in PGE2 levels in renal venous blood, kidney cAMP and
REF 24 hr after RA constriction. Dogs treated with indometha-
cm and RA constriction failed to show this rise in ESF, cAMP,
REF and PGE2 levels. These results suggest a relationship be-
tween the increase in PGE2 and ESF in plasma and the rise in
renal cAMP and REF following RA constriction.
Effect of corticosteroids on acute renal ischemic damage in
the rat. John B. Nanninga and John T Grayhack, Department
of Urology, Northwestern University Medical School, Chicago,
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illinois. To test the effect of various corticosteroids on acute
renal ischemic damage, methylprednisolone (MP), hydrocortisone
(HC) and dexamethasone (DX) were injected into a solitary kid-
ney of male rats. A clamp was then placed across the renal ped-
ide and the opposite kidney removed. After 1 1/2 hr, the clamp
was removed from the renal vessels, thus restoring circulation.
Desoxycorticosterone (DOCA) was tested by injecting it intra-
muscularly six hours before subjecting the kidney to ischemia in
the same manner as above. Renal damage was determined by
measuring serum creatinine at 48 hr after ischemia and the sur-
vival rate. The results are given in the following table.
Creatinine, mg/I 00 ml SD Survival
Control 8.0 2.0 4/15
MP, I mg/mI 7.4 1.7 5/10
HC, 5 mg/ml 7.8 0.8 4/10
DX, 0.2 mg/mi 8.2 0.9 4/10
DOCA, 0.1mg 7.7 1.2 4/10
The results reveal no statistically significant improvement in
creatinine (t test) or survival rate (Chi-square) as evaluated by
this method.
Prostaglandin E1 effect on bicarbonate reabsorption in the
intact and adrenalectomized dog. D. Nash, D. Olin, A.
Nowakowski and P. Rogers, USA Institute of Surgical Research,
and Nephrology Service, Brooke Army Medical Center, San
Antonio, Texas. This study examined the effect of prostaglandin
E1 (PGE1) on sodium bicarbonate (NaHCO3) reabsorption in
dogs. PGE1 was infused into left renal arteries of eight intact
dogs at a rate of 2.0 hg/mm. Mean fractional sodium excretion
(CNaX 100) increased in the infused kidneys from 5.2 1.3%
to 9.0 2.3%, with no change in the right noninfused kidneys.
This significant natriuresis (P < 0.001) with PGE1 has been at-
tributed to an effect on the proximal nephron. However, mean
NaHCO3 reabsorption was not significantly altered in the in-
fused or noninfused kidneys. (Left side: preinfusion, 26.8 3.4;
PGE1-inhused, 26.2 4.3 mEq/liter GFR.) These studies were
repeated on seven adrenalectomized dogs two weeks postoper-
atively, and 72 hr after discontinuance of maintance DOCA and
dexamethasone. Mean fractional sodium excretion again in-
creased significantly (P < 0.001) in the PGE1-infused kidneys,
from 8.4 2.9 to 16.0 5.9%, with no significant change in the
noninfused kidneys. However, a significant decrease in mean
NaHCO3 reabsorption (P < 0.002) could now be demonstrated
in the PGE1-infused kidneys. (Left side: preinfusion, 23.7 2.8;
PGE1-infused, 20.5 3.4 mEq/liter GFR.) These studies agree
with those that suggest that the effect of PGE1 is predominately
on the proximal nephron. A proximal decrease in Na}1C03
reabsorption with PGE1 in intact animals apparently was con-
cealed by the distal NaHCO3 reabsorption. Aldosterone insuf-
ficiency limited distal NaHCO3 reabsorption, enhancing the ap-
plicability of NaHCO3 as a proximal marker.
Estimation of glomerular pressure in the dog from proximal
tubule stop-flow pressure. L G. Navar, B. Chomdej and P. D.
Bell, Department of Physiology, University Medical Center,
Jackson, Mississippi The estimation of glomerular pressure (GP)
by use of stop-flow pressure (SFP) and plasma colloid osmotic
pressure (COP) requires the interposition of an oil blockade in
the tubule and therefore interrupts normal distal delivery. To
evaluate the possibility that this technique may interfere with a
distal tubule feedback mechanism and thereby alter glomerular
pressure and its ability to autoregulate, free-flow proximal tubule
pressures, SFP and peritubular capillary pressures were measured
in dogs at control arterial blood pressure (BP) and at reduced UP
following aortic constriction. Following a mild mannitol load
given to reduce the possibility of continuing filtration-reabsorp-
tion during SFP measurements, whole kidney glomerular filtra-
tion rate (GFR) and renal blood flow were 0.61 0.03 (SE) and
3.3 0.17 ml/min/g at an average control arterial pressure of
120 mm Hg (range, 150 to 85 mm Hg). Peritubular capillary and
proximal tubule pressures averaged 19.3 1.6 and 23 1.4 mm
Hg and showed no significant relationship with BP. GP averaged
69 2.5 mm Hg (SFP = 51.3 2.3 mm Hg; COP 17.4 0.61
mm Hg) and demonstrated a significant relationship with BP
(GP = 0.51 X BP + 9). In ten studies, autoregulation of proximal
tubule pressure was observed following aortic constriction while
SFP and GP failed to exhibit evidence of autoregulation. The
results support the hypothesis that interruption of distal delivery
may interfere with the ability of the nephron to autoregulate
GP and indicate that at arterial pressures above the lower auto-
regulatory range, stop-flow pressures may not accurately reflect
true glomerular pressure.
Unremitting weight loss in dialyzed hypertensive uremics.
M S. Neff A. Baez, S. Gupta and R. Sli/kin, Mt. Sinai Hospital
Services, City Hospital at Elmhurst, Elmhurst, New York. Ninety-
seven patients (pts) with a malignant form of hypertension were
identified among a population of 496 pts receiving hemodialysis
(H) over the past five years. Blood pressure (UP) at the start of
H averaged 206/130 mm H& With ultrafiltration H, UP was con-
trolled in most pts (mean, 155/92 mm Hg). Despite this, 27 pts
developed a severe wasting syndrome and lost more than 20 lb
of dry wt (mean, 33.8 lb). Thirteen of these pts had bilateral
nephrectomy (Nx). Eighty-four % of these survived vs. 43% in the
non-Nx pts. Nx pts regained 34 lb of dry wt after Nx. Though
Nx was done without regard to plasma renin activity, BP was
controlled (mean, 134/88 mm Hg). Twenty-eight of the hyper-
tensive pts have had Nx 8.5 months (mean) after starting H.
They lost 19 lb before Nx and have regained 27 lb in the 17
months after Nx. Eighty-nine % of the Nx pts survive, vs. 55% of
the non-Nx pts. Despite a drop of hematocrit from 25 to 17%,
Nx pts thrived. There was no evidence of increased bone disease
symptomatically or by roentgenogram. Nerve function did not
deteriorate as evidenced by peroneal nerve conduction velocity
which was normal and stable in 16 of 24 pta, and showed only
minimal change in another 5. Our results suggest that in dialyzed
hypertensives who develop a severe wasting syndrome with no
other apparent cause, Nx is of value in reversing this deterioration.
Myocardial functional improvement in the post renal trans-
plantation state assessed by systolic time intervals (STI). Kenneth
J. Newmark and Paul Kohn (Introduced by Alan Manzler), Mt.
Sinai Hospital, Cleveland, Ohio. Myocardial functional impair-
ment is characteristically associated with chronic renal failure.
This study was undertaken to determine whether improvement
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in myocardial function can occur with removal of the uremic
environment. Fifteen patients who underwent renal transplanta-
tion between 1968 and 1972 were studied with serial STI deter-
minations for at least 12 months. Myocardial contractility was
expressed as the ratio of preejection period to left ventricular
ejection time (PEP/LVET) vs. time after transplantation. Simul-
taneous serial electrocardiograms (ECG) and renal function
studies were obtained. Patients were divided into three groups.
Groups I (eight patients) maintained serum creatinines below 2.0
mg/100 ml and had normal blood pressures. Group II (four) had
normal renal function with elevated blood pressures greater than
160/95 mm Hg. Group III (three) had impaired renal function
due to rejection. Groups I and H patients showed significant pro-
gressive improvement in PEP/LVET ratio as late as 67 months
after transplantation. The ECG in 7 of 12 in these two groups
became completely normal. Group III patients showed no im-
provement in STI and two of three showed ECG deterioration.
Improvement of the cardiomyopathy of chronic renal failure
can be achieved with restoration of satisfactory renal function.
Hypertension does not appear to interfere significantly with ex-
pected improvement in STI.
Neuropathy of chronic renal failure as assessed by nerve
conduction velocities (NCV) and electromyography (EMG).
Kenneth J. Newmark, Richard J. Watson, Nina C. Mendoza and
Alan D. Manzler, Department of Internal Medicine and Physical
Medicine, the Christ Hospital, Cincinnati, Ohio. Peripheral nerve
dysfunction in chronic renal failure can be determined and fol-
lowed by sequential NCV determinations. EMG studies may be
helpful in defining neuropathy not shown by NCV. In this pre-
liminary report we attempt to evaluate EMG vs. NCV in a general
dialysis population and correlate these with length of time on
dialysis, type of dialysis and diagnosis. Twenty-five unselected
patients were studied; they ranged in age from 20 to 75 yr with
median age of 49 yr. Length of time on dialysis was 0 to 54
months. All patients had a manual motor exam, NCV averaging
four nerves, and EMG of both proximal and distal muscles in-
cluding studies of membrane stability, contraction pattern and
maximum motor unit size. There does not appear to be a cor-
relation between length of time on dialysis and abnormalities of
either NCV or EMG. There is a suggestion that the EMG im-
proved with increased m2/hr/wk a finding not seen in NCV.
Except for the diabetic and polycystic patients who had grossly
abnormal NCV, EMG studies in a number of cases showed abnor-
malities not found by examination or NCV. EMG may be a more
sensitive indicator of early neuropathy.
Acetate intolerance during hemodialysis. Antonia Novello,
Robert Kelsch and Ronald E. Easterling, Departments of Pedia-
trics and Medicine, University of Michigan, Ann Arbor, Michigan.
Acetate has been substituted for bicarbonate in hemodialysate
solutions to facilitate preparation of concentrated mixtures. El-
evated circulating levels of acetate have not been documented.
Serial plasma acetate determinations were made by the method
of Rose on 11 occasions in three children and six adults whose
surface area was 0.79 to 1.9m2. Two of the adults required
insulin therapy for diabetes meilitus. Blood pH, CO2 and bicar-
bonate were measured at hourly intervals during four hours of
dialysis. Predicted dialyzer creatinine clearances were 53 to 100
mi/mm/rn2. Dialysate acetate concentration was 33 mEq/liter.
Elevated plasma acetate levels of 16 to 22 mEq/liter occurred in
five dialyses for three subjects. Peak acetate level was observed
within one hour in an adult Plasma acetate increased- after two
hours of dialysis in two of the children. Blood bicarbonate did
not rise, or even fell, during nine dialyses for seven patients
including the acetate-intolerant subjects. Blood pH was un-
changed. Acetate intolerance was not clearly related to age, sex,
surface area or diabetes mellitus. We conclude that elevated cir-
culating acetate levels can be induced by hemodialysis with a
standard acetate dialysate when high performance hemodialyzers
are used. The data also suggest that some subjects on repetitive
dialysis have defective acetate metabolism.
Effects of renal deneivation (RD) onexperimental acute renal
failure (ARF). J. M Brian O'Connell, Mary F. O'Connell, Robert
J. Shaihoub and Richard F. Cioffi, Medical Service, Veterans
Administration Hospital, George Washington and Georgetown
University Medical Schools, Washington, D. C. The pathophysi-
ology of most forms of experimental ARF involves a sustained
reduction in renal cortical blood flow and glomerular filtration
rate. The role of the renin-angiotensin system in this problem
has been extensively studied but information on the possible
role of renal nerves is sparse. ARF was induced in rats using both
uranyl nitrate (UN) and glycerol (G). RD was produced by bath-
ing the renal pedicle with phenol. Severity of ARF was assessed
by blood urea nitrogen (BUN) elevation and mortality (M).
Results are as follows:
Day
0 2 7 14
BUN
mgi
lOOmI
BUN
mgi
lOOml
M BUN
mgi
100 ml
M M
G ControlRD
24
24
249
243
0/14
0/11
14/14
11/11
Control
RD
16
15
60
70
0/16
0/16
173
136
6/16
2/16
10/16
3/16
The above data do not support a maj role for the renal nerves
in the early renal vasoconstrictive phase of ARF. The difference
in the M in the more benign uranyl nitrate model suggests that
the renal nerves may play an important part in sustaining the
reduction in renal cortical blood flow and glomerular filtration
rate.
Qinical determination of angiotensin converting enzyme
(ACE): Elevation in diseases of the lung, kidney and liver. Carl
W. Oettinger and James I. Summary, Tripler Army Medical Cen-
ter, HawaiL Since ACE is primarily a tissue-bound enzyme found
in both lung and kidney, serum ACE activity has not been ex-
tensively investigated. Serum ACE was measured by the spectro-
photometric determination at 420 nm of histidylglycine, a pro-
duct of the hydrolysis of the substrate analog glycyl-L-histidyl-
glycine. o-Phthalaldehyde, in alkaline solution, reacted with the
immunazole moiety of N-terminal histidyl peptides to produce a
yellow chromophore. Elevations of ACE were found in patients
with carcinoma of the lung, pulmonary embolus and acute viral
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hepatitis. ACE levels were markedly elevated in all patients
studied with acute renal failure (ARF) eventually requiring hemo-
dialysis but remained normal in those patients who recovered
without the use of dialysis. The magnitude of the ACE elevation
roughly paralleled the severity of the renal disease. Elevation of
ACE seems to be the result of organ damage and release of tis-
sue-bound enzyme in both pulmonary disease and ARF. The
role of ACE in the pathogenesis of ARF remains speculative, but
elevated tissue levels of ACE could possibly contribute to in-
creased local generation of angiotensin II with resultant ischemia.
Biochemical prediction of canine kidney viability following
static ischemia. D. Ogden, D. Montgomery, C. Cazee and C.
Zukoski, Veterans Administration Hospital and the University
of Arizona, Tucson, Arizona. Quantitation of biochemical in-
dices of tissue ischemia injury at the time of kidney procurement
for transplantation should be of value in predicting subsequent
organ function. Five groups of dogs (N = 32) were subjected to
total bilateral renal warm ischemia (WI) of 0, 30, 60, 120, and
180 mm, respectively, by isolation and clamping of both renal
pedicles. One kidney from each dog was then removed and wash-
ed out with a volume of Collins' C3 solution equal to twice
kidney weight The effluent solution was analyzed for lactic
dehydrogenase (LDH) activity and zinc. The remaining kidney
was unclamped and postoperative (P0) serum creatinine (Cr)
concentration was serially measured. WI time was compared to
the rate of increase in P0 Cr for each dog, and a highly significant
effect was demonstrated by analysis of variance (F = 21.4,
P < 0.001). Increasing WI also caused an increase in effluent
fluid LDH (F = 9.6, P < 0.001) and zinc (F = 6.2, P <0.005).
Effluent fluid LDH and zinc were found to correlate with the
rate of increase in P0 Cr (r = + 0.67, P < 0.001 and r = + 0.55,
P < 0.005, respectively). Multiple correlation analysis revealed
that LDH and zinc together related best to P0 Cr (R2 = + 0.82,
P < 0.01) and explained 68% of the change in P0 Cr (R2
0.6 8). It is concluded that in this model, subsequent renal func-
tion reflects duration of WI; that effluent fluid LDH and zinc
reflect duration of WI; and that effluent fluid LDH and zinc are
accurate predictors of function following warm ischemic injury
of renal tissue.
Factors controlling chlorthiazide (CTZ)-induced depletion of
total body potassium (TBK) in essential hypertension (EH).
Man S. Oh and Hugh J. Carroll, Department of Medicine, SUNY,
Downstate Medical Center, Brooklyn, New York. The influence
of the renin-aldosterone system and of Na and K intake on TBK
were studied in 15 patients with EH treated with CTZ, 1 g daily.
Eight patients received 40 to 80 mg of propranolol (P1) in addi-
tion to CTZ. TBK by whole body counting, plasma renin activity
(PRA), urinary aldosterone (A) excretion and plasma and urine
sodium and potassium were measured before and three months
after the start of treatment In 12 patients TBK was lower after
treatment than before. Although the loss of TBK was significant
(> 5%) in seven patients (K losers), only three lost more than
10% and only one, who had unusual loss of weight, lost more
than 15% of TBK. Plasma K showed a modest decline in ten
patients but no correlation with TBK. PRA and A excretion were
lower (P < 0.05) in the P1-treated group but there was no correla-
tion between changes in the renin-A system and changes in
TBK. Na intake did not correlate with TBK but K intake was
lower (P < 0.05) in K losers. The data show that TBK depletion
in CTZ therapy in EH is usually mild. In these studies P1 pre-
vented rise in PRA and A excretion, but did not prevent TBK
depletion. Dietary K intake, but not Na, influenced TBK
depletion.
An osmometric method for measurement of total CO2. Man
S. Oh, Edmund S. M. Whang and Hugh I. Carroll, Department
of Medicine, SUNY, Downstate Medical Center, Brooklyn, New
York. The addition of gaseous CO2 to NaOH solutions produces
Na2CO3 and the osmolality of' the NaOH solutions will decrease
in proportion to the quantity of Na2CO3 produced. This phe-
nomenon is the basis for a new technique which measures CO2
evolved by the acidification of biological solutions and trapped
in a solution (0.2N or 0.31V) of NaOH. Since the osmotic coef-
ficient of Na2CO3 is lower than that of NaOH, the decrease in
osmolality (mOsm/liter) of the titrated NaOH solution is greater
than concentration of Na2CO3 (mmoles/liter) achieved. Experi-
mentally the osmolality of the titrated (0.2N NaOH) solution
decreased by 1.315 mOsm/liter for every mmole/liter of Na2CO3
produced. For 0.3N NaOH, the figure was 1.345 m0sm/liter/
mmoles/liter of Na2CO3. Maintenance of marked alkalinity
(PH 13) is a requirement since Na2CO3 is converted to
NaHCO3 at lower PH. This requirement is easily met for biologi-
cal fluids by the use of 2 ml of 0.2 or 0.3N NaOH for 1 ml of
the sample. Recovery of added bicarbonate was 98.7% (± 1.1
SD) and 98.1% (± 2.7 SD) for plasma and urine, respectively.
The method is rapid, simple and highly accurate and requires
no equipment beyond that found in the average clinical
laboratory.
Effect of intrarenal prostaglandin E1 (PGE1) on glucose reab-
sorption in the dog. D. Olin, D. Nash, P. Rogers, USA Institute of
Surgical Research and Nephrology Service, Brooke Army Medical
Center, San Antonio, Texas. The natriuresis observed after PGE1
infusion is thought to result from decreased sodium reabsorption
in the proximal tubule. In this study, glucose was a marker of
proximal tubule function to test the site of PGE1 effect. Seven
hydropenic dogs were studied with left renal artery perfusion.
Twenty % glucose was infused to maintain a mean serum glu-
cose of 499 100 mg/i 00 ml, so that renal threshold for glucose
was exceeded. During the control period, fractional excretion
CNaX 100.
sodium GFR ) in the left kidney (0.84 0.69) was not
significantly different from the right (0.4 0.47). Reabsorption
of glucose (Tgluc/GFR) in the left kidney, 2.36 0.45, was not
significantly different from the right kidney, 2.38 0.42. PGE1
infused in the left renal artery at 2 zg/min resulted in significant
CNaX 100increase in GFR (4.5 1.1) when compared to the con-
trol side (0.33 0.37), P < 0.001. Tubular reabsorption of glu-
cose was significantly decreased (1.92 0.58)when compared to
the control side (2.33 0.56) P < 0.001. These changes were
associated with no significant change in GFR. A significant in-
crease in renal plasma flow (RPF) and decrease in filtration
fraction were observed. These studies show increase fractional
excretion of sodium with PGE1 infusion. This change is accom-
panied by decreased tubular reabsorption of glucose, suggesting
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proximal tubular effect of PGE1. Increase in RPF and decrease
in filtration fraction suggest vasodilatation and redistribution of
intrarenal blood flow.
Differences in complement profile in the dense and suben-
dotheliat deposit types of membranoproliferative glomerulone-
phntis. Yuet Mei OoI and Enrique H. Vallota, Department of
Pediatrics, University of Cincinnati, Cincinnati Ohio. By electron
microscopy two main groups of membranoproliferative glomeru-
lonephritis have been differentiated, one with electron-dense
deposits (DD) and one with subendothelial deposits (SD). Com-
ponents of the classical and alternate pathway of complement
were measured in both groups by radial immunodiffusion. In the
DD type, C4 levels were high or normal independently of the low
or normal C3 levels. All patients with Dl) had nephritic factor
some time during the course of the disease. Their factor B and
C3 levels correlated as well as factor B and C3b inactivator
(KAF). There was not an evident correlation between C3 and
KAF levels. Properdin concentration was found to be low or
normal independently of C3 levels. In the SD, the C4 and C3
profile had a similar pattern. In contrast, nephritic factor was
absent Factor B was low or normal independently of the C3
levels. As it occurred in Dl), factor B and KAF levels correlated.
However, properdin was strikingly low when C3 was low. The
differences in C3 and factor B correlations in DD sera contain-
ing NeF and the absence of nephritic factor in SD with a signifi-
cant correlation between properdin and C3 suggest that a differ-
ent mechanism of activation of the alternate pathway occurs in
each group.
Inhibitors of calcification in urine of normal subjects, stone
formers and patients with renal failure. Dimitrios G. Oreopoulos,
Alexandros Symvoulidis, Dianne Walker, Constantine Akriotis,
Harry Husdan, George Deveber and Abraham Rapoport, Toronto
Western Hospital, Toronto, Canada A decrease in urine inhibi-
tors of calcification has been suggested as a possible cause of kid-
ney stones. In addition, uremic serum has been found to inhibit
calcification In vitro. Using a semiquantitative method and the
rachitic rat cartilage technique, we measured the daily excretion
of urinary inhibitors of calcification in 11 normal subjects, 20
patients with recurrent kidney stones and 14 patients with renal
failure. In all three groups, there was a significant (P < 0.01)
positive correlation between daily amount of inhibiting units and
urine volume. The normal subjects excreted 216 10.4( SEM) inhibiting U/day. Kidney stone patients excreted
significantly (P < 0.05) higher amounts (281 17.5 Inh U/day),
which was probably due to their higher urine volumes (, 1685
ml vs. E, 1121 ml). When urine volume was taken into account
in the comparison, there was no significant difference between
the two groups. Patients with renal failure had significantly
lower values than the normal controls (137 17 Inh U/day).
Thus, we were unable to demonstrate a decrease in the amount
of urinary inhibitors of calcification in patients with kidney
stones. In constrast, these inhibitors were decreased in the urine
of patients with renal failure, suggesting that the inhibitor(s) of
calcification present in uremic serum may be the result of reten-
tion of the responsible factor(s) secondary to renal failure.
Renal acidification in sickle-cell trait (HbAS). /. It Oster,
S. M. Lee, L. E. Lespier, E. L Pellegrini and C. A. Vaamonde,
Medical and Research Services, Miami Veterans Administration
Hospital, and Department of Medicine, University of Miami
School of Medicine, Miami, Florida. Although West-Indian in-
vestigators noted defects in renal acidification in sickle-cell ane-
mia and normal results in HbAS, there are no such studies pub-
lished from the U.S.A. Nine black HbAS subjects [mean age,
33 3 (SEM) yr] and nine black HbAA control subjects (C; 30
4 yr) underwent a six-hour orally administered NH4CI (0.1
g/kg) acid-load. Uosm max and renal hemodynamics were also
studied after 18 hr of hydropenia and infusion of aqueous
vasopressin, inulin (IN) and para-aniinohippurate (PAH). Before
NH4C1, arterial and venous pH, PCO2 and [HCO3J were within
the normal range and comparable in the two groups. After
NH4C1, urine pH decreased normally in all (C: 4.88 0.07
[4.70-5.30; HbAS: 4.81 0.07 [4.45-5.01]) and maximal
excretion rates of NH4 and TA were comparable as was urine
minus plasma PCO2 after oral loading of HCO3. With lowering
of venous pH to 7.25 0.01 and [HCO3J to 19 1 mEq/liter,
there was a small but significant decrease in red blood cell (RBC)
2, 3 DPG but no alteration in P50, nor appearance of sickled
cells or any adverse effects during the test C and HbAS subjects
had comparable creatinine (Cr), IN and PAH clearances (C: Cr:
122 5, IN: 97 * 5, PAH: 440 29 ml/min/l.73 m2; HbAS:
Cr: 118 6, IN: 95 9, PAH: 514 59). Uosm max was 40%
lower in HbAS (593 35 mOsm/kg of H20) than in C (995
56, P < 0.001). In conclusion, 1) short-duration NH4CI acid-
loading is safe in HbAS subjects and does not cause in vivo sick-
ling of HbAS erythrocytes; and 2) HbAS adults have markedly
diminished renal concentrating ability, but normal renal acidifi-
cation and hemodynamics.
Influence of denervation or autotransplantation on renal
function Norbert T. Ott, Horst Zincke, John E. Woods and
David AL Wilson, Division of Nephrology and Transplant Unit,
Mayo Clinic, Rochester, Minnesota The effect of the autonomic
nervous system on renal function was assessed in nine dogs
under pentothal anesthesia and mild mannitol diuresis. Five had
one kidney denervated by stripping and novocainization of the
renal pedicle; in four others one kidney had been autotrans-
planted five to ten days prior to the experimentation. Sympa-
thetic tone was increased in the innervated kidney by deaffer-
entation (D) of the carotid sinus-aortic-and vagus nerves. The
function of the innervated kidney (1K) was compared with that
of the contralateral denervated or autotransplanted kidney. Since
effective renal plasma flow (ERPF); glomerular filtration rate
(GFR); and excretion of Na, K and HCO3— were statistically
not different in the autotransplanted and denervated kidneys,
they were taken as one group (DK). The results were (mean
SEM):
ERPF GFR Na K HCO3-
mi/mm ml/min ,.iEq/min uEq/min zmoles/min
DK
DK-D
1K
IK-D
164 41
162 34
156 23
152 34
23.2 3.5
26.3 3.3
25.6 3.3
26.8 4.2
34.2
30.8
25.0
16.0
12.2
9.81
8.51 *
5.7J
13.2 2.3
16.5 4.5
13.6 1.9
12.2 2.2
14.5 2.2]
114.3 2.71*
* 9.0 2.0J
L7.8 1.7
P< 0.05.
The data indicate that Na+ and HCO excretion are inversely
correlated to renal sympathetic tone. Deneivation rather than
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tubular damage may explain posttransplantation Na and HCO3—
losses, since they are similar in denervated and transplanted
kidneys.
Effects of uninephrectomy on the remaining kidney of man:
Study of renal hemodynamic and tubular functions. It C. Pabico,
B. A. McKenna and R. B. Freeman, Nephrology Unit, University
of Rochester Medical Center, Rochester, New York. The remain-
ing kidney undergoes compensatory hypertrophy after unilateral
nephrectomy (Unx). Studies had shown increases in glomerular
filtration rate (GFR) and renal plasma flow (RPF) but changes
in tubular functions are not well-defined. Seven healthy, pro-
spective related renal donors underwent the following studies
before Unx and 14 days after Unx: GFR, RPF, tubular maximum
reabsorption of glucose (TmG) and secretion of para-amino-
hippurate (PAH) (Tmp&j.1), P04 clearance (Cp04) and reabsorp-
tion (% TRP), uric acid clearance (CUA), urinary concentration
(U/P osm) and dilution (CH2O) tests and net acid excretion
(UH + V). Pre-Unx functions of one kidney are expressed as
50% of the total values. GFR and RPF rose by a mean of 37 and
55%, respectively (P < 0.01) while TmG and Tmpaj increased
by 33% (P < 0.05) in the post-Unx state. The rise in reabsorp-
live and secretory Tm was proportional to the increase in GFR,
thereby maintaining normal Tm/GFR ratios. Cp04 rose from a
mean pre-Unx of 8.9 ml/min to 19.4 after Unx (P < 0.001)
and % TRP decreased from 83.4 to 73.0 (P < 0.01). Similar
change was noted with CUA (pre-Unx, 7.1; post-Unx, 14.6;
P < 0.01). Post-Unx UH + V was twice the pre-Unx values (P
<0.01). U/P osm and CH2O remained unchanged. In the kidney
undergoing hypertrophy, certain tubular functions (TmG,
TmpAH) increase in proportion to the rise in GFR maintaining
normal glomerulotubular balance. However, those functions
primarily excretory in nature (Cpo4, CUA, UH + V) increased
beyond the level explainable by the rise in GFR alone.
Renin synthesis in the kidney. Chun-Sik Park and Richard
L Malvin, Department of Physiology, University of Michigan,
Ann Arbor, Michigan. A method was developed which allows
us to study renin synthesis in both in vivo and in vitro prepara-
tions of dog kidney slices. Dog renal cortical slices were incubated
in the presence of various radioactive amino acids in order to
determine the degree of incorporation of those amino acids into
renin. It was found that most of the renin in the kidney (67 to
100%) was localized in the supernatant fraction obtained by
centrifugation at 105,000 X g for 60 mm. Using polyacrylamide
gel electrophoresis, renin activity and radioactivity appeared in
the same slice. The radioactivity also coincided with renin activity
in gel electrofusing at an isoelectric point of approximately 5.8,
suggesting that the radioactivity comes from newly synthesized
renin. Of the 17 amino acids tested, Leucine has the highest rate
of incorporation into renin, with isoleucine having the second
highest rate of incorporation. With this new technique we are
able to study the effects on renin synthesis of various factors
known to effect renin secretion: high and low Na diets, altered
sodium concentrations of the incubation medium and catechole
amine stimulation.
Cystinosis associated to Bartter's syndrome. JosiF. Pascual,
Girmen Sáenz and Hernimn Sablo, Department of Pediatrics, San
Juan City Hospital, San Juan, Puerto Rico. The association of
cystinosis and Bartter's syndrome has not been previously des-
cribed. Chronic renal failure is not usually a feature of Bartter's
syndrome, although it has been reported. At the San Juan City
Hospital we have followed a patient with Bartter's syndrome
and chronic renal failure, who later was found to have cystinosis.
The patient presented with vomiting, dehydration, polyuria and
polydypsia in the neonatal period. Associated features were salt
craving, failure to thrive and hypokalemic alkalosis. The renal
biopsy specimen showed hyperplasia of the juxtaglomerular appa-
ratus. Plasma renin was found to be markedly elevated; however,
aldosterone levels were normal. He was found to be normoten-
sive and had a blunted response to infusion of angiotensin II. At
5 yr of age he developed signs of progressive renal failure, even-
tually requiring repetitive hemodialysis. After undergoing hemo-
dialysis for a period of eight months, he was found to be pancyto-
penic and to have splenomegaly. Bone marrow showed multiple
clusters of cystine crystals. Slit lamp examination of the cornea
confirmed the presence of cystine. This previously undescribed
association of Bartter's syndrome and cystinosis suggests the
possibility that some of the reported cases of Bartter's syndrome
associated with renal failure may have had cystinosis as an
underlying condition.
Prognostic implications of platelet transfusions in the trans-
plant patient. William D. Payne, Richard L Simmons and John
S. Na/arian, Department of Surgery, University of Minnesota,
Minneapolis, Minnesota. Platelet transfusions may be indicated
in renal transplant recipients with thrombocytopenia due to
drugs, sepsis or hyperslenism. However, platelets contain strong
histocompatibiity antigens capable of sensitizing recipients and
possibly initiating or exacerbating rejection. Of 531 renal trans-
plants in 461 recipients, 71 received one or more platelet trans-
fusions during their course. In 26 patients, the transfusions were
not administered during terminal sepsis. These 26 patients were
matched to recipients of similar age, sex, lime of transplantation
and relationship to donor who did not receive platelet or
leukocyte transfusions. Of the platelet recipients, 19 are well
with kidney function more than one year following transplanta-
tion. Three others are alive with functioning second transplants
while four patients are dead (one suicide, three sepsis). Two of
the four retained renal function until death. Twenty-three of
26 control patients are alive with functioning kidneys. There
were three deaths in this group, all due to sepsis. One control
patient rejected the transplanted kidney prior to death from
sepsis. The number of reversible rejection reactions is compar-
able in both groups (less than one per patient) but early rejection
is more common among platelet recipients though not signifi-
cantiy. In no patients did rejection seem to follow platelet
transfusion. Platelet transfusion appears to be a safe procedure
when indicated in the renal transplant patient
Quantification of osteoid in dialyzed and nondialyzed patients
with uremia. Edmund D. Pellegrino, Robert M Biltz and Joseph
M. Letteri, Departments of Medicine, Nassau County Medical
Center and University of Tennessee, Memphis, Tennessee. Con-
flicting reports continue to appear on precise incidence and ex-
tent of osteoid in uremic bone. We have studied this problem
with a new historadiographic method for identifying osteoid,
84A Abstracts
using Ag-impregnated, undecalcified sections. Osteoid appears
as radioopaque shadow, easily distinguishable from fully calci-
fied (inactive) and low density (active) bone surfaces. A method
of point counting and line intersectioning measures surface ex-
tent and areas of osteold. Eleven patients with uremia were
studied for < one year; 15 with uremia of one to ten years; and
12 on maintenance hemodialysis, 5 of whom had subtotal para-
thyroidectomy (PTX). In contrast with 38 matched controls,
uremia patients showed an increase of osteoid most closely re-
lated to duration and dialysis. Surface extent of osteoid increased
as a function of increased bone resorption. Active surfaces actu-
ally decreased in relation to the extent of osteoid. Osteoid area
was increased in long-term and dialyzed patients. Mean width of
osteoid seams was increased in 20% long-term, 43% dialyzed and
80% dialyzed + PTX patients. The latter showed the greatest
increase in surface extent, area and width of seams. Failure of
newly formed osteoid to mineralize is the common denominator
in uremic bone disease and is related to a number of possible
etiologic factors. Hemodialysis and PTX may play a role by
increasing the amount of osteoid without increasing actively
forming (mineralizing) surfaces.
Role of mineralocorticoid (MC) in the pathogenesis of the
syndrome of hyperchloremic acidosis associated with hyper-
kalemia and mild renal insufficiency (HHA). Guido 0. Perez,
James R. Oster and Carlos A. Vaamonde, Departments of
Medicine, University of Miami School of Medicine and Veterans
Administration Hospital, Miami, Florida. Six of seven patients
with hyperchloremia (109 to 115 mEq/liter), acidosis (HCO3,
14 to 19 mEq/liter), hyperkalemia (5.7 to 6.8 mEq/liter) and
CCr 15 to 38 ml/min had hypoaldosteronism (urinary aldoster-
one, 2.3 to 10.0 lLg/24 hr) and renin deficiency on a low Na
diet. After spontaneous or NH4CI acidosis, urine pH was < 5.2
in all. Maximal excretion of NH4 (13 5 [SE]) and TA (16 2
MEq/min) was lower than controls (C). In two of the six patients
the fractional HCO3 excretion (FBE) at normal [HCO3J , was
2.9 and 4.3% and was not changed by chronic MC therapy. Since
MC deficiency has been suggested to be partly responsible for
the acidosis of HHA, renal acidification was studied in patients
with idiopathic Addison's disease (N = 5) and bilateral adrenalec-
tomy (N = 3), off MC therapy for at least one week but receiving
dexamethasone, 1 mg/day. Plasma aldosterone was undetectable
by radioimmunoassay (< 2 ng/ml) in all. No one developed
acidosis or hyperchioremia. CCr was 103 12 mI/mm. After
NH4CI administration, urine pH was 4.5 to 5.4 (4.90 0.12)
and maximal TA (20 2) and NH4 (36 4 iEqfmin) were
moderately low compared to C. There was no significant bicar-
bonaturia at normal [HCO3] (FBE: 0.2 + 0.1%). In conclusion,
1) HHA is usually associated with hypoaldosteronism; 2) the
reported mild H+ secretory defect in some HHA patients may be
largely due to intrinsic tubular damage since it is not corrected
by MC, and patients with normal Cr and MC deficiency showed
only modestly impaired acid excretion; and 3) patients with
MC deficiency can lower urine pH normally.
Angiotensin II handling by isolated perfused proximal straight
kidney tubules. Darryl R. Peterson and Frank A. Carone, Depart-
ment of Pathology, Northwestern University Medical School,
Ciicago, illinois. The rate of angiotensin II reabsorption and the
extent of its sequestration by isolated, perfused nephron seg-
ments were investigated. 14C-angiotensin II was microperfused
through isolated segments of 11 rabbit proximal straight kidney
tubules for approximately 35 mm. Twenty-six % (± SE, 4%) of
perfused isotope was reabsorbed by tubule cells (per mm of
tubule) when delivery rate was varied eightfold from 0.0490 to
0.3960 ng/min. The mean absolute value for the rate of isotope
removal was 0.0361 ng/mm of tubule/mm. Less than 1% of in-
fused 14Cradjoactivjty and less than 2% of reabsorbed isotope
remained sequestered in tubule cells (per mm of tubule) when
comparisons were made to the above values and sequestration
was expressed as ng/mm of tubule/mm. The large, rapid reab-
sorption and insignificant sequestration of 14C-label suggest that
the reabsorptive mechanism for angiotensin II, a small polypep-
tide, differs from that for protein molecules like serum albumin.
The data indicate that angiotensin II uptake does not involve
prolonged endocytosis and lysosomal degradation as shown for
albumin and other protein molecules. Instead, reabsorption may
involve contact digestion of the polypeptide at the luminal sur-
face of microvilli, followed by transepithelial transport of meta-
bolic end-products. The data also suggest that the kidneys may
play a significant role in the removal of circulating polypeptides.
Metabolic alkalosis treated with v. administered hydrochloric
acid. Robert Petzel, Donald S. Masler, Todd Miller, David C.
Brown and Robert 0. Muihausen, Department of Medicine,
Minneapolis Veterans Administration Hospital and the University
of Minnesota. Standard therapy for metabolic alkalosis includes
volume or potassium replacement or both. Occasionally NH4C1
is used. We report on a patient who presented with severe meta-
bolic alkalosis (pH 7.70; HCO3, 70 mEq/liter) secondary to gas-
inc outlet obstruction complicated by hepatic failure, renal
insufficiency and clinical salt and water overload. Initial therapy
with potassium chloride was accompanied by hyperkalemia
which progressed to ventricular arrhythmias. Other standard
therapy seemed contraindicated by the clinical states. Conse-
quently, the patient was treated with i.v. administered hydro-
chloric acid, 0.15 N. The solution was made by diluting reagent
grade hydrochloric acid with sterile water for injection (12.5 ml
of HQ and 987.5 ml of H20). It was administered via a central
venous catheter at a rate of 300 to 500 mEq of HQ per 24 hr.
The pH fell from 7.70 to 7.48 within 36 hr. During this period,
the patient also had peritoneal dialysis. However, his metabolic
alkalosis recurred and HC1 only was used to successfully treat
this recurrence. No complications of therapy were apparent. The
use of HQ could be added to the therapeutic modalities available
for treating metabolic alkalosis.
Vein allografts for vascular access in hemodialysis. V. A.
Piccone, E. Nielsen, V. DiScala, H. H. LeVeen, H. Lee, S. Ramos,
N Ahmed, M. Harmanci and P. Hsu, Brooklyn Veterans Admin-
istration Hospital, Downstate Medical Center, United States
Public Health Service Hospital, and St. Vincents Medical Center,
New York City, New York. Vascular access is a major problem
for hemodialysis patients with vascular disease. Ten such patients
received preserved saphenous vein grafts from donors with simi-
lar blood groups which were employed as venous segments in an
A-V fistula or as superficial arterial bypass segments. Postopera-
tive angiography and blood flow measurements (mean, 150 25
mi/mm) revealed excellent function in all patients. No evidence
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of vessel thrombosis or aneurysm formation has occurred in six
months in eight patients. Tissue typing was not done; however,
one patient received a renal transplant without evidence of re-
jection and a vein homograft biopsy specimen has shown no
evidence of acute rejection. One A-V saphenous vein graft was
employed 24 hr postoperatively and functioned well despite
sepsis. An arterial bypass graft was employed in a sickle-cell
nephropathy patient with similar results. In conclusion,
saphenous vein homografts offer the surgeon an alternative to
bovine heterografts and mandrill-grown grafts in patients with
inadequate vasculature. If necessary they may be used within
24 hr as an alternative to silastic shunts.
Effects of hypoperfusion on renal metabolism of glutamine
and lactate. Robert F. Pius, Martha MacLeod, Choonmi K. Eun
and Sulamita B. Baruch, Department of Physiology, Cornell
University Medical College, New York City, New York. We
studied the renal metabolism of glutamine and lactate during
partial aortic occlusion in anesthetized dogs. One group was in
metabolic acidosis and received i.v. 14C-glutamine continuously;
glutamine is the major single source of renal CO2 in acidosis.
Another group was in metabolic alkalosis and received 14C
lactate; lactate is the major single source of renal CO2 in alkalo-
sis. We decreased blood flow to the kidney by inflating a balloon
in the aorta above the renal arteries. The results under progressive
aortic occlusion follow. 1) Similar fractional decreases occurred
in renal blood flow rate (RBF), glomerular filtration rate (GFR),
sodium filtration and reabsorption rates, total renal CO2 pro-
duction and renal extraction of glutamine and lactate. 2) The
% CO derived from glutamine remained constant even at RBF
below 10% control. 3) The % CO2 derived from lactate progres-
sively decreased to become zero at REF below 10% control. The
following conclusions may be derived. First, the observed direct
stoichiometric relation between total renal CO2 production and
sodium reabsorption is consistent with the postulate that the
major renal energy need is for sodium reabsorption. Second,
there is good correlation between renal energy needs and utili-
zation of fuels such as glutamine and lactate. Third, energy for
basal renal work derives from glutamine metabolism. Fourth,
energy from lactate metabolism is predominantly used for sodium
reabsorption and renal work dependent on normal perfusion.
Renal vein renin (RVR) and renal vein prostaglandins (PG)
in renal hypertension. Peter Pletka and Roger B. Hickler, Depart-
ment of Medicine, University of Massachusetts and Memorial
Hospital, Worcester, Massachusetts Since both renin and prosta-
glandins A and E have been considered to play a role in the con-
trol of blood pressure, the relationship between these substances
in renal venous blood was studied. Bilateral RVR, PGA and PGE
concentrations were measured by radioimmunoassay in ten
hypertensive subjects with unilateral contracted kidneys (five
with proven renal artery stenosis). Mean RVR was 1117 270
(SE) ng/100 ml/3° from the contracted kidney and 595 190
ng/100 ml/3° from the contralateral side (P < 0.001) and the
mean ratio between the affected and the normal side was 2.15
0.27. In nine of the ten subjects studied, PGE concentration
was lower on the affected as compared to the unaffected side
with mean PGE of 2082 467 pg/mi and 3398 1350, respec-
tively (P < 0.05). The mean of the ratios between unaffected
and affected sides was 2.48 0.77. PGA levels were similar on
both sides and unrelated to RVR. Mean PGA was 619 73 pg/mi
on the affected side and 641 63 on the normal side (F> 0.05).
These results suggest that PGE is the major renal prostaglandin
and may interact with renin in a so far unknown manner in the
control of blood pressure.
Evaluation of the transplanted kidney by diagnostic ultra-
sound. M. M. Popovtzer and I. H. Holmes, Departments of Med-
icine and Radiology, University of Colorado Medical Center,
Denver, Colorado. Diagnostic pulse echo ultrasound easily visu-
alizes the transplanted kidney. Renal size can be expressed as
volume in milliliters with 10% accuracy. Over a five-year period
approximately 396 determinations were done on 166 posttrans-
plant patients (176 kidneys). In 14 patients with suspected acute
rejection, significant increases in kidney size were associated
with decreasing renal function and often occurred before signifi-
cant changes were observed in blood chemistries. Reversal of
rejection was associated with restoration of kidney size to the
prerejection volume. Chronic rejection was associated with pro-
gressive decrease in kidney volume. The ease of repeatability of
ultrasound made it feasible to follow these patients to assess
the efficacy of rejection therapy. Measurement of changes in
kidney size over a three-year period adds another index to eval-
uation of the transplanted kidney when renal function deterior-
ates and to test new approaches to immunosuppressive therapy
or patient management. The technique has also proved effective
for evaluating early partial obstruction, perirenal and intrarenal
hemorrhage, perirenal fluid or abscess, intrapelvic tumor and
development of lymphocele. In addition, ultrasound has proved
to be an effective way to evaluate renal size in relation to the
patient's age, age of transplant, diastolic blood pressure, renal
function, surface area of recipient and medication.
Phosphaturic response to extracellular volume expansion
(YE), diuretics and thyrocalcitonin (TCT) in parathyroidecto-
mized (PTX) rats: Evidence for two reabsorptive mechanisms.
Mordecai M Popovtzer and John B. Robinette, University of
Colorado School of Medicine, and Veterans Administration Hos-
pital, Denver, Colorado. The effects of VE (0.9% NaCl, 0.1
mi/bOg/mm), chlorothiazide (TZ), acetazolamide (ACrZ) and
TCT on renal handling of phosphorus (p) were studied in three
groups of animals: 1) acutely PTX rats (4 hr after surgery), 2)
acutely PTX rats receiving i.v. administered Na-phosphate and
3) chronically PTX rats (48 hr after surgery). Filtered loads of p
in groups 2 (140 21, l + SD) and 3 (98 19) were significantly
higher than those in group 1 (56 12 Lg/min). ACTZ and TCT
increased fractional excretion of p (Cp/CIN) in group 1 from
0.003 0.001 to 0.159 0.011 (P < 0.001) and from 0.0012
0.0002 to 0.025 0.009 (P < 0.01), respectively. VE and HCTZ
did not affect CP/CIN in this group. In group 2 HCTZ increased
Cp/CIN from 0.14 * 0.01 to 0.35 0.02 (P < 0.01). In group 3
phosphaturic responses were noticed in all four instances; VE
and HCTZ increased Cp/CIN from 0.030 0.001 to 0.125
0.012 (P < 0.001) and from 0.0395 0.0032 to 0.118 0.031
(P < 0.01), respectively. These results indicate that 1) in acutely
PTX rats the active reabsorptive mechanism for p can be blocked
by TCT or ACTZ (both substances, similarly to parathyroid
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hormone, stimulate cortical adenyl-cyclase) but not by VE or
HCTZ; and 2) in chronically PTX or acutely PTX rats receiving
Lv. administered p, an additional mechanism which is readily
blocked by VE and HCTZ effects tubular reabsorption of p. The
latter mechanism may become apparent after the reabsorptive
capacity of the first mechanism is exceeded.
The effect of 25-OH-VIT D3on renal handling of phosphorus:
Evidence for inhibition of c-AMP production. Mordecai M.
Popovtzer and John B. Robinette, University of Colorado School
of Medicine, and Veterans Administration Hospital, Denver,
Colorado. To further evaluate the effect of 25-OH-Vit D3 on
renal handling of phosphorus, fractional excretion of phosphorus
(Cp/CIN) and urinary excretion of c-AMP (Uc-AMP) were mea-
sured in the following groups of animals: 1) intact rats receiving
i.v. administered 25-OH-Vit D3, 2) parathyroidectomized (PTX)
rats receiving continous infusion of parathyroid hormone (PTH)
and 3) PTX rats with continous i.v. administration of PTH
receiving i.v. administered 25-OH-Vit D3. In group 1 a decrease
in Cp/C from a control value of 0.210 0.064 ( + SEM) to
0.052 0.017 (P < 0.001) during 25-OH-Vit D3 infusion was
associated with a corresponding decrease in Uc-AMP from 182
18 to 87 8 pmoles/min (P < 0.001). In group 2, the increase
in CPCIN from a control value of 0.031 0.014 to 0.365
0.017 during PTH infusion was associated with a corresponding
increase in Uc-AMP from 76 17 to 330 51 pmoles/min
(P < 0.001). In group 3 a decrease in Cp/CIN from 0.365
0.017 to 0.256 0.012 (P < 0.01) during 25-OH-Vit D3 infusion
was associated with a corresponding decrease in Uc-AMP from
356 63 to 191 33 pmoles/min (P < 0.01). These results indi-
cate that 1) blocking of the phosphaturic response to endogenous
(group 1) or exogenous (group 3) PTH by 25-OH-Vit D3 is
associated with a commensurate decrease in Uc-AMP and 2)
the reduced Uc-AMP implies that the mechanism by which 25-
OH-Vit D3 enhances tubular reabsorption of phosphorus is in-
hibition of the PTH-induced activation of adenyl-cyclase in the
kidney.
Separate effects of serum phosphate concentration (Sp) and
parathyroid hormone (PTH) on proximal (PT) bicarbonate trans-
port (T&. I. B. Puschett, P. C. Fernandez and P. Zurbach,
Allegheny General Hospital, Pittsburgh, Pennsylvania, and Vet-
erans Administration Hospital, Philadelphia, Pennsylvania. A
direct action of PTH on T8 has been suspected on the basis of
clinical and experimental data but has never been tested directly.
Recently it has been suggested that variations in Sp level per se
may influence TB. PT micropuncture and simultaneous clearance
studies were performed in dogs to evaluate any effect of either
PTH or Sp on TB and to ascertain if PTH effects could merely
be due to the hormone's action on Sp. In both thyropara-
thyroidectomized (TPTX) and intact (I) dogs an inverse linear
relationship was noted between Sp and the PT fluid bicarbonate
concentration (TFB). For the I group: TFB = 32.37 — 3.02 Sp
2.17 (r = 0.715,P 0.02); for TPTX dogs: TFB = 35.68 — 2.39
Sp 2.26 (r = 0.619, P < 0.02). Mean TFB for I dogs with Sp
<3.50 mg/100 ml was 23.4 0.9 mmoles/liter while for TP1'X
dogs with Sp > 6.50, TFB was 18.3 0.8 mmoles/liter (P <
0.005). Plasma bicarbonate (& and PCO2 did not differ be-
tween groups. Infusion of PTH (60 to 95 si/hr) to TPTX dogs
reduced both fractional (FR) and absolute PT TB; FR: 0.29
0.04 -+ 0.15 0.03 (P < 0.005); TB: 564 127 - 276 73
imoles/min (P < 0.005) whereas B, PC02, single nephron
filtration rate and Sp did not change. Since PTH also effected
a fall in PT fractional fluid (and sodium) reabsorption (0.40
0.04 — 0.31 0.05, P < 0.02) while TFB did not change (19.9
0.5 — 21.4 0.5 mmoles/liter, P> 0.25), isotonic bicarbonate
rejection occurred. TF pH also was unchanged by PTH. Invari-
able PT TB reduction was not always accompanied by increased
B excretion indicating enhanced distal TB. We conclude that PTH
and Sp independently alter PT TB.
Tubular reabsorption of phosphate during acute phosphate
infusion. G. Quamme, C. A. Harris and J. IL Dirks, Department
of Medicine, Royal Victoria Hospital and McGill University,
Montreal, Canada. The effect of i.v. administered phosphate
infusion on tubular reabsorption was evaluated by micropuncture
in intact and parathyroidectomized (TPTX) Munich-Wistar rats.
Following a control period, phosphate (phos) was infused to
double the serum phos. Care was taken to have identical filtered
loads of phos at 5.7 moles/min/kidney in both groups. Volume
expansion was avoided. Fractional excretion of plies rose from 9
to 41% in intact rats and from 0.5 to 30% in TPTX rats. Glomeru-
lar ultrafilterability of phos remained constant after phos infusion
in both groups. In the proximal tubule, tubular fluid to plasma
(TF/P) inulin ratios fell similarly from Z10 to 1.77 and 2.15 to
1.81 in intact and TPTX groups, respectively. TF/P phos in.
creased from 0.64 to 1.12 in intact rats and from 0.38 to 0.94
in TPTX rats. Fractional phos reabsorption declined similarly
from 70 to 37% and from 82 to 48% in intact and TPTX rats,
respectively. Thus the differences in control reabsorption due to
parathyroid hormone and the major portion of phos reabsorption
occurred in the proximal tubule. However, absolute reabsorption
of phos increased appreciably (0.8 to 1.0 moles/min) in the
proximal tubule during phos infusion. Distal TF/P phos rose
from 1.68 to 2.12 in intact rats and from 0.41 to 1.76 in TPTX
rats with a decrease in distal fractional reabsorption of phos of
20 and 26%, respectively. Absolute phos reabsorption in the
"distal" nephron increased three- to fourfold after phos infusion.
This study indicates that phos infusion leads to an increased
absolute phos reabsorption principally in the proximal tubule.
Recirculation peritoneal dialysis (RPD) with sorbent Redy
cartridge. Rasib M Raja, Mark S. Kramer and Jerry L.
Rosenbaum, Renal Section, Division of Medicine, Albert Einstein
Medical Center, Philadelphia, Pennsylvania. Sorbent regeneration
of peritoneal dialysate and use of a small volume of dialysate for
intermittent peritoneal dialysis (IPD) has been shown to be
feasible. The present study compares the solute clearance (K)
for urea (U) and creatinine (Cr) at varying flow rates in IPD and
in RPD utilizing Redy cartridge in ten dogs. Before RPD 2.5 liters
of 1.5% inpersol was instilled in the peritoneal cavity. Two
silastic peritoneal catheters and one Sarns roller pump were used
forRPD.Kuwasl2±2ml/mifl,18 2with IPD and 15 2,21
4with RPD at flow rate of 66 and 100 mI/min, respectively, while
Kcrwas9±2,12±2withIPD10±2,13±3withThe
percentage increase in K with RPD was 25, 16 for U and 11, 9 for
Cr at a flow of 66, 100 mi/mm, respectively. At increasing flow
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rate of 150, 200 and 250 mI/mm, KU was 27 3,31 4 and 32
6 and Kr was 17 2,20 3 and 22 3 with RPD. Flow rate>
250 mIt miii was not possible with the Redy. U and Cr were com-
pletely removed by the Redy. Glucose was not removed by the
cartridge after initial saturation. Serum Na concentration in-
creased 2 to 3 mEq/liter after eight hours of RPD. The data
suggests that at comparable flow rates RPD is relatively more
efficient that IPD (P < 0.01). This may be due to continuous
exchanges across the peritoneal membrane in RPD and avoiding
instillation and drainage cycle in IPD. At high flow rate in RPD,
solute removal is two to three times higher than the currently
used IPD. A double lumen peritoneal catheter may be designed
for RPD. RPD with a Redy cartridge is mechanically simple,
efficient and may help reduce total peritoneal dialysis time.
Middle molecule (MM) removal with EX-21 and EX-29 coil
dialysis. Rasib M. Re/a, George Weinbaum Mark S. Kramer and
Jerry L. Rosenbaum, Renal Section, Division of Medicine, Albert
Einstein Medical Center, Philadelphia, Pennsylvania. Validity of
middle molecule hypothesis has not been proven definitely.
Sephadex G-15 column was used to identify various MM in
uremic sera. Sera from volunteers did not show any MM peak
while sera from uremic patients (pts) showed four to five peaks.
The present study compares the effect of six-hour dialysis with
EX-21 coil and three-hour with EX-29 on the serum MM concen-
tration in 12 uremic pts. Simultaneous changes in blood urea
nitrogen (BUN), creatinine (Cr), uric acid (Ua) and phosphate
(P) were studied. Peak III was 600 to 1200 dalton range. With
dialysis, peak I and II were relatively unchanged while III and
IV decreased significantly (P < 0.01). The pre- and postdialysis
concentration of MM with EX-21 was 23 8%and 12 5 while
with EX-29, it was 17 4 and 10.5 3. The percentage decrease
for BUN with dialysis was 50, 40; for Cr, 46, 38; for Ua, 45, 40;
for P, 57, 50; and for MM, 45, 37 with EX-21 and EX-29, re-
spectively. There was poor correlation of MM with pre- or post-
dialysis Cr (r = 0.49 and 0.31) and better correlation with BUN(r = 0.81 and 0.70). High MM concentration was detected in
three pts during first dialysis and in one having eight hours/week
of dialysis. Out of three pts on repetitive dialysis with serum MM
concentration > 25%, one had severe wasting, one had wasting
and ascites and one had pencardial effusion. The data suggest
that in spite of equal square meter hours, MM removal is better
with six-hour EX-21 than with three-hour EX-29 dialysis. A bet-
ter correlation of MM with BUN suggests that MM concentration
may be related to protein metabolism. Preliminary studies sug-
gest a correlation of MM concentration with the clinical status of
the pt.
Evaluation of hypothalamic-hypophyseal-thyroid axis in
uremic patients. German Ramirez, William Jubiz and H. Allan
Bloomer, Department of Internal Medicine, University of Utah
and Veterans Administration Hospital, Salt Lake City, Utah.
Patients with chronic renal failure have a high incidence of goiter
(50%) and hypothyroidism manifested by low serum levels of
thyroxine (14) and triiodothyronine (T3). To evaluate the
hypothalamic-hypophyseal-thyroid function in chronic renal fail-
ure patients, bovine thyrotropun-stimulating hormone (ISH) was
given to 15 normal control subjects, 5 patients on repetitive
hemodialysis and 3 patients with chronic renal failure not receiv-
lag hemodialysis. In normal subjects, 10 U of TSH given i.m.
caused striking increases in serum 14 and T3 concentrations
during the first 48 hr with gradual return to control levels in four
days. Patients with chronic renal failure, whether on hemo-
dialysis or not, had lower control values for serum T3 and 14
concentrations. Following administration of TSH, the rise in
serum T3 levels was comparable to those in normal subjects.
However, the increment in serum T4 levels was statistically less
than in control patients (P < 0.01). Following i.v. administration
of 500 tg of thyrotropin-releasing hormone (TRH), the rise in
serum TSH was similar in control and renal failure subjects,
indicating normal pituitary responsiveness. We conclude that
goiter and thyroid dysfunction in chronic renal failure result
from an intrathyroidal defect in 14 production or release,
whereas T3 elaboration may be normal. The defect in 14
metabolism may be a result of retention of inorganic iodide in
renal failure.
A mobile hemodialysis network in Northern Michigan. H. A.
Rankin, I. W. Hall and M. I. Petoskey. Many ESRD patients
(Pts) on repetitive hemodialysis (HD) whether long-term or pre-
TP are not candidates for home-HD or self-HD. Developing a
mobile hemodialysis unit (MHDU) to bring HD care to the Pts
at a reasonable cost seemed desirable. Such a network was devel-
oped in N. Michigan including a radius of 150 miles in a rural
area (total population, 400,000). A GMC motor home (MH) was
used and equipped with two Drake Willock Model No. 4052
machines. Generally, two Cordis-Dow No. 4 dialyzers (CD-4)
in-series are used for 3 to 3 1/2 hr of HD twice weekly. Also one
base unit 40 dialysis is performed/week, u 22 sq m/hr of HD/
week using a 25% efficiency loss with the CD-4 No. 2. A full
H20 purification system was installed. A female registered nurse
and a male HD technician run the MHDU. This system of MHDU
care has been enthusiastically received by all Pts, local doctors
and hospitals. It has greatly reduced time involved in obtaining
such therapy (Rx). The cost has been less than center HD due to
less basic sq ft costs. The cost after nine monthi'experience is a
15% reduction/HD unit. No medical problems have occurred
and no local doctor's care has been required. Few cancellations
have occurred due to inclement weather or MH failure. The
MHDU concept has fulfilled our goals: 1) reduction in travel
time for Pts to obtain HD Rx, 2) production of a casual home-
like atmosphere and variability in HD setting and 3) provision
of economical HD service. Home-HD does not appear to be the
answer for many ESRD Pts of any age, transplantable or not.
The MHDU network concept appears to be a reasonable and
often superior alternative to other usual modes of HD now
being utilized.
Efficacy of large-bolus i.v. administered methyiprednisolone
(MP) in reversing renal allograft rejection. T. K S. Rao, K. M. H.
Butt, S. L. Kountz and E. A. Friedman, Departments of Medi-
cine and Surgery, Downstate Medical Center, Brooklyn, New
York. An analysis of 131 renal allotransplants (75 living related
and 56 cadaveric donors) in 115 recipients over 18 months was
conducted to discern the value of large (1000 mg) i.v. doses of
MP in acute rejection. Only rejections treated exclusively with
added MP (azathioprine and prednisone dosage unchanged) were
considered. Of 37 cadaveric transplants, MP reversed rejection in
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22 of 43 (51%) episodes in 31 patients. A higher success rate in
rejection reversal was noted when onset occurred between two
to eight weeks after transplantation (17 of 25, 68%) than in
rejections beginning in the first week after transplantation (2 of
14, 14%). Of 66 living related transplants, MP reversed 48 of 82
rejection episodes (59%) in 66 patients. In contrast to cadaveric
transplants, no difference was noted in reversal of rejections
beginning two to eight weeks (6 2%) after transplantation com-
pared with those during the first week after transplantation
(55%). Subsidence of rejection was apparent in 64% of responsive
episodes after two to six days of MP therapy while 34% required
seven or more daily doses of MP. Total dose of MP administered
reflected the relative difficulty of reversal of rejection. When ito
3g of MP was administered, 57% of 83 episodes responded as
compared with a response of only 35% (6 of 14) when 6 or more
g was given. It is concluded that large-bolus doses of MP are ef-
fective in treating renal ailograft rejection. A favorable prognosis
for reversal is noted when less than 6g of MP is required.
Inefficacy of prophylactic large-bolus LV. administered doses
of methylprednisolone (MP) in living donor renal transplantation.
T K S. Rao, K M H. Butt, S. L. Kountz and E. A. Friedman,
Departments of Medicine and Surgery, Downstate Medical Cen-
ter, Brooklyn, New York The results of prophylactic treatment
with bolus i.v. doses of MP in 24 recipients of living related donor
kidneys were compared with an untreated group of 42 recipients.
Both groups were comparable in age and sex distribution and in
dosage of other immunosuppressive drugs (azathioprine, pred-
nisone). MP was given in a mean dose of 3.4 g (range, 1.5 to
6.0 g) for a mean of 5 days (range, 2 to 14 days) commencing 2
days prior to transplantation. MP-treated patients evinced rejec-
tion episodes in 19 of 24 (79%) cases as compared with 34 of
42 (81%) controls. The number of rejection episodes in both
groups were as follows:
Rejecti
N
ons MP-t
N
reated
% N
Control
%
1 10 (52) 18 (52)
2 6 31 11 32
3 2 10 5 14
4 1 5 0 —
Total 19 34
It is concluded that in the doses given, prophylactic MP was of
no benefit in forestalling the number of rejections in living donor
renal transplants.
Renin and blood pressure during dialysis in diabetic and non-
diabetic patients. Cheriyath Ravindranath, A. Richard Christlieb,
Frank J. Takacs, Richard M. Finkel, and John A. Libertino,
Joslin and Lahey ainics, E. P. Joslin Research Laboratories, New
England Deaconess Hospitaland Harvard Medical School, Boston,
Massachusetts. Plasma renin activity (PRA) and mean blood
pressure (MBP) were compared immediately before and after
hemodialysis for chronic renal failure (CRF) in 6 diabetic pa-
tients (DM) (14 dialyses) and 14 nondiabetic patients (NDM)
(30 dialyses). Data include the following:
DM P NDM
PRA, ng/ml Before
After
3.7 1.7
3.5 1.3
NS
NS
2.6 1.2
2.3 0.7
MBP, mm Hg Before
After
108 3
100 3
NS
NS
109 3
100 2
weight loss, kg
aLevel of significance
1.9 0.4 <0.01 0.9 0.1
Hypertensive DM (MBP> 100) with high PRA (> 2.5) had a fall
in MBP of 11 5 mm Hg with dialysis, with low PRA, 18 6
(NS). In NDM, MBP decreased 13 5 and 23 5, respectively
(NS). No significant correlation between PRA and MBP fall was
observed in either DM (r = 0.43) or NDM (r 0.34) with hyper-
tension. The results suggest that 1) PRA does not change signifi-
cantly during dialysis-induced volume contraction, 2) PRA and
MBP responses to dialysis are similar in DM and NDM with CRF
and 3) the fail in MBP with dialysis is not related to the PRA in
either DM or NDM.
A technical modification to improve the stability of micro-
inulin measurements. H. N. Rhoads, J. D. Conger, & J. Christie
and T. J. Burke, Veterans Administration Hospital and University
of Colorado, Denver, Colorado. Variability in measurements of
tubular fluid (TF) inulin has been one of the major criticisms of
micropuncture studies. The fluorescence method is employed
widely for this determination. Recently we discovered a variable
drift with time in the optical density (OD) of the Dimedone -
H3P04-filled cuvette blanks and in the OD of inulin standards
and TF samples when transferred serially into the blanks over an
eight-hour period. Mean decrement in OD was 18%. Moreover,
the slope of a plot was reduced if transfer of inulin standards
into the reagent mixture was delayed several hours. The change
in OD was not due to variations in glassware, fluorometer, light
or temperature. However, the volume of the reagent mixture in
the cuvettes was found to increase an average of 20% in eight
hours and this volume change was inversely correlated with the
decrease in OD of the blanks. Also, the pH of the reagent mix-
ture was found to increase with the volume, decreasing the rate
of inulin hydrolysis which in part could also account for the
decrease in the slope of the inulin standard plot. The increase
in volume was found to be due to the dessicant properties of the
phosphoric acid diluting the reagent mixture from atmospheric
moisture. Volume and OD changes could be prevented if all
cuvettes were sealed at both ends immediately after adding the
reagent mixture. Removal of the seal from one end with imme-
diate resealing after transfer prevented changes in the OD of
standards and TF. Blank and sample stability persisted for up to
one week using this presealing technique.
The effect of second perfusions on the onset of renal homo-
graft function. Seymour Ribot and Hussein Eslami, Department
of Medicine, Neward Beth Israel Medical Center, and New Jersey
Medical School, Newark, New Jersey. The effect of second per-
fusions on the fate of kidneys initially perfused in other regions
was evaluated. All perfusions were conducted on standard devices
with cooled cryoprecipitate-free plasma. Twenty-six second per-
fusions were compared according to onset of function with 118
single perfusions. The observations are summarized as follows:
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1st 2nd
Total 118 26
Transplanted 84 (72%) 21(81%)
Functioned immediately 36 (43%) 10 (48%)
Functioned late 37 (44%) 8 (38%)
Never functioned 11(13%) 3(14%)
None of the differences were significant at the P > 0.05 level.
The findings indicate that 1) repeated perfusion after transpor-
tation on ice and 2) exposure to additional units of plasma had
no adverse effect on the onset of' renal homograft function.
The renal microangiopathy of the hemolytic-uremic syndrome
in childhood. M. C. Riella, C. R. P. George, R. 0. Hickman, G. E.
Striker, S. J. Slichter, L. HarkerandL. J. Quadracci, Departments
of Medicine and Pathology, University of Washington, Seattle,
Washington. Eighteen children with clinical and laboratory find-
ings characteristic of the hemolytic-uremic syndrome were stud-
ied in order to define patho-physiology and management. The
clinical features and static measures of hemostasis were followed
in all patients; 12 renal biopsy specimens were obtained from
nine patients. In four patients kinetic measures of hemostasis
were performed within the first two weeks of their illness. The
platelet survival averaged 0.4 0.4 days (normal, 9.5 0.6
days), and the platelet turnover was 116,000 30,000 id/day,
compared with 35,000 4,500 sl/day in normal subjects. Since
both fibrinogen concentration and survival were minimally re-
duced (1.7 0.45 mg/mi and 2.9 0.4 days, respectively),
fibrinogen consumption was not different from normal (0.6
0.21 mg/mi/day compared with 0.57 0.06 mg/mi/day). Fibrin-
ogen-fibrin-related antigen (F-FRA) levels in serum averaged
1.0 0.4 Mg/ml (normal, < 1 Mg/mi). Fibrin formation was min-
imal when evaluated by immunofluorescence, electron micro-
scopy or phosphotungstic acid hydrazide. The consistent patho-
logic feature of severe renal endothelial injury is postulated to
produce both platelet and red blood cell destruction. Despite
severe, usually transient renal damage, 90% of the patients ulti-
mately recovered normal renal function. Adequate support during
the acute phase of the disease is essential to a high survival rate;
in particular, early peritoneal dialysis. The recovery was not
shown to be augmented by heparin or corticosteroid therapy.
Modification of giomerular permeability characteristics fol-
lowing reduction in renal mass. A. M. Robson, B. V. Jager,J. R.
Ingelfinger, R. A. Kienstra, J Mor, S. Shankel and N. S. Bricker,
Departments of Pediatrics and Medicine, Washington University
School of Medicine, St. Louis, Missouri The changes in function
which occur in residual nephrons after reduction of renal mass
are well described. The present study investigated whether
giomerular permeability characteristics may also be modified
following nephron loss. Partial infarction of one kidney was
induced in rats by ligating branches of the renal artery. Inulin
clearance (C10) and protein excretion from the remnant kidneys
were measured two weeks later and again two weeks after sur-
gical removal of the normal kidney. increased by 31%; pro-
teinuria increased 245% from 2.7 to 9.3 mg/hr. Albuminuria
(determined by immunologic and electrophoretic methods) also
increased, but after removal of the normal kidney, albumin re-
presented a reduced percentage of total urine protein (31.6 vs.
62.0%), the percentage of larger mol wt proteins increasing.
Clearances of polydisperse PVP-'251, using column chromato-
graphy to separate PVP according to mol wt, demonstrated se-
lective and significant increases in permeability for molecules of
40 A radius or less in the animals with only a remnant kidney,
e.g., the Cpyp/C10 ratio for PVP 30 A in radius increased by
77%. Thus, the increased single nephron glomerular filtration
rate (SNGFR) seen after reduction of renal mass is associated
with an increase in glomerular "pore" radius permitting an in-
creased passage of larger molecules into the filtrate. The etiology
of the altered permeability is uncertain. Since identical abnor-
mal permeability occurred irrespective of the magnitude of loss
of kidney mass, it appears to result from the adaptive mechan-
isms responsible for the increase in GFR rather than from the
biochemical changes of uremia.
How much dialysis is enough? A survey of dialysis physicians.
Jorge Roman and Alan Fran/ce!, VeteransAdministration Hospital,
Salem, Virginia. Medical directors of 539 dialysis centers were
asked the following two questions: Given an adult patient with
end-stage renal failure who is either a candidate for chronic inter-
mittent hemodialysis or who is currently undergoing chronic
intermittent hemodialysis: 1) How do you decide how much
dialysis is enough? 2) In coming to this decision, what patient,
equipment, and patient-equipment parameters do you consider
significant? Codable questionnaires were returned by 102 centers,
yielding a return rate of 19% (102/539). The 102 questionnaires
yielded 993 discrete responses. Each response was categorized,
and the 993 responses yielded a tn-model distribution. Cluster I:
signs/symptoms, chemistry and psychosocial responses. Cluster II:
physical characteristics (of the patient), cardiopulmonary and
system/dialyzer responses. Cluster III: time/duration, hematolog-
ical, miscellaneous system/dialyzer/patient and diet responses.
The major criteria for "enough" dialysis were 1) the clinical
medical status of the patient, 2) as defined by clinical and bio-
chemical signs and 3) the patient's sense of well-being and return
to work. There was significant variability within categories, i.e.,
detailed specification of equipment vs. "type of dialyzer not
important". Between categories, measurement varied from gross
"patient well-being" to "100 g of protein, 5K calorie, six meals
plus 100 mg of Decadurabolin". Further research is strongly
recommended.
Determination of inulin and para-aminohippurate (PAll)
clearances without urine collection. Jerry L. Rosen baum, Mark S.
Kramer and Rasib Raja, Department of Medicine, Albert Einstein
Medical Center, Philadelphia, Pennsylvania. Standard inulin and
PAH clearances utilizing blood and urine collections were deter-
mined in 50 patients with nonazotemic, chronic kidney disease.
Each of these patients, as well as 14 anephnic patients, also had
150 mg/kg of inulin and 40 mg/kg of PAH infused as a bolus over
a five-minute interval. "Bolus clearances" were derived from the
disappearance slope of their blood concentrations utilizing 45-
and 60-mm blood samples for the PAH determinations and 90-
and 120-mm samples for the inulin determinations. The bolus
clearances of inulin and PAH correlated well with the standard
technique (the correlation coefficient was 0.92 for the inulin
clearances and 0.93 for the PAH clearances). However, the bolus
PAH clearance consistently overestimated the standard method.
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This overestimate was significant and defmed by a regression
factor. In the anephric patients, the bolus PAH clearances were
104 83 and 63 33 mI/mm with 30- and 45-mm and 45- and
60-mm blood samples; the bolus inulm clearances were 18 13
6 6 ml/min with 60- and 90-mm and 90- and 1 20-mm blood
samples. At least a 90-mm equilibration interval was necessary
between the bolus infusion and the blood collections for a
reliable determination of inulin clearance. The data indicate an
appreciable extrarenal excretion or metabolic alteration of PAH
or both during the bolus study. Inulin appears to be excreted
essentially by the kidneys alone. An additional 78 patients with
chronic kidney disease had bolus clearances. No untoward re-
actions have occurred in any patient.
Relationship of vascular reactivity to plasma renin conceit-
tration (PRC) in patients with terminal renal failure. Stanley M.
Rosen, Department of Medicine, University of California, Irvine,
Orange, California. A relationship has been noted between plasma
renin concentration (PRC) and blood pressure in patients with
terminal renal failure (Br Med / 3:139, 1973). This study in-
vestigates mechanisms linking PRC to vascular resistance. Vascu-
lar reactivity to norepinephrine and angiotensin H was assessed
in 12 patients by infusing increasing doses of each agonist into a
brachial artery. The percentage decrease in ipsilateral forearm
blood flow was measured at constant blood pressure by strain
gauge plethysmography and represented change in vascular
resistance. The typical resulting dose-response curve was sigmoid.
The central part of each curve commenced at 20% reduction in
blood flow and the corresponding dose was used as the threshold
dose. Folkow and Sivertson (Life Sci 7:1283, 1968) have shown
that the smaller the threshold dose, the greater the sensitivity of
the arterial system to the agonist. A correlation was noted
between PRC and sensitivity to norepinephrine (0.86 ml,
P < 0.001) but sensitivity to angiotensin II decreased as PRC
increased (0.58 ml). It is concluded that increased PRC is associ-
ated with increased arterial vasosensitivity to norepinephrine. It
is suggested that the vasoconstrictor effect of the renin system
may result from facilitation of action of norepinephrine.
Vitamin B12 deficiency: A potential factor in the persistence
of neuropathy during hemodialysis. Stephen G. Rostand, Univer-
sity of Alabama Medical Center, Birmingham, Alabama. This
study attempts to determine factors responsible for the persist-
ence of neuropathy in patients undergoing repetitive hemodialysis.
Vitamin (Vit) deficiency states caused by dialysis losses have been
suggested as a factor. When serum Vit B 12 levels were measured
in 43 randomly selected repetitive hemodialysis patients, they
were found to be 307 SD 229 pg/ml, significantly lower than
those in 22 nondialyzed uremics (792 SD 586; P < 0.001). In
12 of 15 dialyzed patients in whom paired data were available, the
serum Vit B12 level fell by an average of 360 pg/ml during ito
13. months. This fall was not caused by inadequate diet or by
malabsorption since the mean fecal excretion of 51Co-Vit B12
was 28% (within normal range). Paired observations revealed that
in 10 of 13 patients, nerve conduction velocity was faster by an
average of 6.5 rn/sec at higher serum Vit B12 levels. Further,
when four patients with neuropathy and Vit B12 deficiency were
treated with parenterally administered Vit 12 nerve conduction
velocity improved in all four. One patient with normal B12 levels
prior to dialysis had a rapid fall in her serum Vit B12 and a
parallel fall in her nerve conduction velocity. Serum folate levels
in dialyzed patients were significantly higher than those in non-
dialyzed patients, due to folate supplementation (25.9 SD 15.8
vs. 6.26 SD 4.5 fig/mI; P < 0.001). These studies suggest that
the gradual loss of Vit B12 as a result of dialysis coupled with
simultaneous folate supplementation may perpetuate or be
additive to the neuropathy of uremia.
llenoch-Schönlein renal disease. Donald A. Roth and George
B. Theil, Department of Medicine, Wood Veterans Administration
Hospital and Medical College of Wisconsin, Milwaukee, Wisconsin.
Eight adult patients, ages 21 to 70 yr, with clinical features of
Henoch-Schonlein syndrome were studied. Kidney biopsy speci-
mens obtained during the acute stage revealed focal proliferative
changes in each case on light microscopy. Upon electron micro-
scopic study there were varying degrees of subendothelial and sub-
epitheial deposits as well as an increase in mesangial volume and
numbers of mesangial cells. Microscopic hematuria was found in
all cases and red blood cell (RBC) casts were seen in the urine
from four patients during the acute illness. Proteinuria ranging
from 0.lto 9.0 g/24 hr subsided rapidly. Four patients developed
elevation of blood urea nitrogen (BUN) and serum creatinine
concentrations which improved promptly, and none has sympto-
matic renal failure. Three have persistent decrease in creatinine
clearance three months to five years after the acute episode.
Immunoglobulin deposits were demonstrated in glomeruli in
seven patients. Fluorescent anticomplement (C '3) was identified
in seven while IgG, IgA and 1gM were present in varying amounts
in five of seven. These findings when considered with the clinical
picture of purpura, arthralgia, abdominal pain and renal disease
are strong evidence for circulating immune complexes in the
pathogenesis of Henoch-Sch6nlein syndrome. Renal abnormal-
ities were found in eight of eight cases in adults, indicating the
importance of the kidney disease in this syndrome.
Propranolol treatment of hypertension associated with Wilins'
tumor. Edward J. Ruley and Harold Magalnick, Department of
Pediatrics, University of Maryland Hospital, Baltimore, Maryland.
A i-yr-old child with Wilms' tumor in a solitary kidney had high
renin hypertension that responded to oral administration of
propranolol. The child presented with severe hypertension
(blood pressure [BP] 190/110 mm Hg), abdominal mass and
minimal hematuria. Parenteral administration of reserpine re-
duced the BP to 160/96 mm Hg but induced diarrhea. The plasma
renin activity (PRA) obtained before beginning antihypertensive
medications was elevated (32 ng/ml/hr), and treatment with
propranolol (2 mg/kg/day) produced a decrease in BP in 6 hr and
normotension within 36 hr. Omission of the drug was associated
with recurrence of the hypertension but the BP improved on
reinstitution of the drug. With the start of actinomycin D
antitumor therapy, the blood pressure rose in spite of increases
in propranolol to 10 mg/kg/day. After 15 days of antitumor
chemo- and radiotherapy, the BP gradually decreased to normal
and propranolol was reduced and ultimately discontinued. The
reason for poor BP control during antitumor therapy is unknown
although actinomycin D is known to interfere with the action of
propranolol. An alternate explanation is that destruction of
tumor cells may transiently release more renin. No side effects
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of the propranolol therapy were noted. Since all patients with
Wilms' tumor and hypertension thus far reported have had high
PRA, propranolol would seem to be a drug of first choice when
this condition is suspected.
The effect of 25-hydroxycholecalciferol (25(OJI)D3) on
calcium absorption in uremia. E. Rutherford, J. Blondin, K.
Hruska, R. Kopelman, S. Klahr and E. Slatopoisky, Department
of Medicine, Washington University School of Medicine, St.
Louis, Missouri Calcium absorption was studied in uremic patients
before and after eight days of treatment with 25(OH)D3.
Fractional calcium absorption (FCA) was estimated by admin-
istering 47Ca i.v. and p.o. on separate days and counting forearm
radioactivity four hours later. FCA was measured at two dose
levels as shown in the following table:
25(OH)D3 N GFR FCA after
500 &g/day 4 9.5 16.2 40.7
100 Mg/day 2 11.0 16.5 40.5
FCA increased 250% following treatment at either dosage level.
This increase was significant at P < 0.005. In order to determine
whether this effect was due to 25(OH)D3 per se or was 2° to
increased production of 1,25-dihydroxycholecalciferol by virtue
of increased delivery of 25(OH)D3 to the 25(OH)D3-1-hydrox-
ylase system, similar studies were performed in anephric patients.
25(OH)D3 N FCA before FCA after
500 Mg/day 3 14.3 37.0
These results indicate that 25(OH)D3, a readily synthesized drug,
is effective in correcting calcium malabsorption after only one
week of its administration. The data also demonstrate that
25(OH)D3 can correct calcium malabsorption in the absence of
kidneys indicating that its conversion to 1 ,25(OH)2D3 may not be
necessary for its effect on the gastrointestinal tract.
Long-term prevention of secondary hyperparathyroidism (SH)
in uremic dogs. E. Rutherford, K. Hruska, S. Klahr, E. Slatopoisky
and N. S. Bricker, Washington University and Albert Einstein
Schools of Medicine, Sr. Louis, Missouri and New York City,
New York. We recently have postulated that SH of chronic renal
disease may occur, at least in part, in consequence of the
progressive adaptation in P04 excretion. Supporting data were
obtained in short-term studies (two to four months). However, no
information emerged regarding a potential role of Ca malabsorp-
tion in the pathogenesis of SH. These studies were performed to
evaluate the respective roles of P04 retention vs. malabsorp-
tion in long-term observations on three groups of uremic dogs.
Group I ingested 1200 mg of P/day. Group II was subjected to a
reduction in P intake in direct proportion to the decrease in
glomerular filtration rate (PRP). Group III was maintained on
PRP + 60 g of 25(OH)D3/wk. a absorption was studied
isotopically. Values were 49.2 + 4.2% in normal dogs and
29.1 3.0% in uremic dogs. Values reverted to normal within
one week of 25(OH)D3 administration. In group I, PTH levels
reached 557 70 U (normal, 10 to 60 U) after two years.
Group II had normal values for Pill after one year and only
mild elevation at the end of the second year (124 17 U). Group
III exhibited no elevation of PTH levels after 20 months. These
studies indicate that P04 retention plays the major role in the
development of SH. However, on a long-term basis, vitamin D
resistance appears to have a pathogenetic role. Correction of
calcium malabsorption with 25(OH)D3 in dogs maintained on
PRP (Group III) completely prevented the development of SH of
uremia.
Isotonicity in models of proximal tubular reabsorption. Henry
Sackin and Emile L. Boulpeep, Department of Physiology, Yale
University, New Haven, Connecticut. The standing gradient model
for intercellular transport proposed by Diamond and Bossert (J
Gen Physiol 50:2061) was reexamined with two important mod-
ifications appropriate for Necturus proximal tubule. 1) The tight
junction is permeable to salt and water. 2) Active Na transport
into the lateral spaces is assumed to occur uniformly along the
length of the channel. It can be shown that the second assumption
makes it impossible to satisfy Diamond and Bossert's original
boundary condition: Conc(X = L)= C0. Hence, fluid transport
in models of this type can never be isotonic. In addition, a
compartment model was developed for salt and water transport
in the Necturus proximal tubule. Both electrical and chemical
driving forces for individual Na and Cl ions are considered as well
as hydraulic and osmotic driving forces for water. The results
indicate that for the Necrurus, electrical driving forces are
responsible for a large fraction of the ionic fluxes, and trans-
epithelial water flux is strongly dependent on the hydraulic
conductivity (Lp) of the tight junction. Although the emergent
concentration is never exactly isotonic, the larger the Lp for the
tight junction, the greater the degree of isotonicity predicted by
the model. Estimated tight junctional Lp's obtained from the
overall Lp's and cellular Lp's indicate that the total water re-
absoiption from the Necturus kidney proximal tubule could be
explained by an interspace only 1.8 mOsm/liter hypertonic to
luminal fluid and an emergent hypertonicity of only 1.4 m0sm/
liter. This slight hypertonicity could easily be mistaken for
isotonic transport.
Renal arterial infusion of cyclophosphamide. F. Saheb and A.
R. Lavender, Hines Veterans Administration Hospital, Hines,
illinois. Cyclophosphamide, a nitrogen mustard derivative, has
been reported to induce antidiuresis in man and water diuresis in
dogs. In order to determine whether the drug acts directly on the
kidney, we have infused the drug into one renal artery of
hydropenic dogs and compared the responses with those ob-
served following i.v. administration. Renal artery infusion of two
different doses in ten dogs induced no unilateral or bilateral,
hemodynamic or excretory responses. Intravenous administra-
tion of similar doses (16 mg/mm for 120 to 160 mm) in
five dogs induced a progressive increase in the clearance of
para-aminohippurate (PAH) (P < 0.05), creatinine and urea
(P < 0.01), and a natriuresis and kaliuresis (P < 0.05). The
excretion of phosphate increased but was not statistically sig-
nificant. There was a significant decrease (P < 0.01) in the
clearance of free water. The lack of response to intrarenal in-
fusion of a drug which acts systemically to alter renal function
is unusual. Possible explanations are inactivation of drug by renal
Uremic patients
FCA before
Anephric patients
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tissue or rapid excretion by the kidney. In either case, removal
rate must approximate renal blood flow in order to prevent the
systemic response to the drug.
Hyperlipidemia after renal transplantation in children. L. F.
Saldanha, K. Hurst, 1st J. C. Amend, Jr., J. M. Lazarus, E. G.
Lowrie, W. E. Grupe andR. Levey, Children's Hospital Medical
Center and Peter Bent Brigham Hospital, Boston, Massachusetts.
Lipid abnormalities following successful renal transplantation
(Tx) in children were evaluated by measuring serum triglycerides
(T), cholesterol (C) and lipoprotein electrophoresis (LEP) in 28
patients from 3 to 39 months after Tx. Ages ranged from 4 to 18
yr. Also, fasting blood sugar (FBS) and immunoreactive insulin
(IRL) were measured in 22 patients. Mean daily prednisone (P)
dosage = 25.7 21.8 mg/100 ml (± SD); creatinine = 1.4 1.0
mg/100 ml; C 233.3 46.9 mg/100 ml; T = 163.5 99.6
mg/100 ml;FBS = 96.3 13.5 mg/100 ml; and IRI = 20.4 12.2
jzU/ml. IRI correlated with FBS (r = 0.44) and the % ideal body
weight (r = 0.45). There were no correlations between C, T and
IRI or FBS. The correlations between C, T and P approached
significance (0.05 <P < 0.1). LEP was abnormal in 14 patients
(50%); 4 pts = type ha, 3 = type lib and 7 = type IV. The
frequency of LEP abnormalities tends to decrease with time, and
patients with abnormal LEP tend to receive more P.
Time,
months Normal Mean P Abnormal Mean P
0-6 3 30.8 13.8 7 51.4 23.0
6-12 2 17.5 10.6 3 33.3 14.9
> 12 9 8.5 3.6 4 14.1 9.8
The data suggest that P may be a major factor in post-Tx lipid
abnormalities in children. The prognostic implications are un-
clear, but premature cardiovascular disease may be expected.
Effect of diuretics on isolated rat kidney mitochondria. H.
Sawa, S. Hyde and G. Eknoyan, Veterans Administration Hospital
and Baylor College of Medicine, Houston, Texas. Evidence that
diuretics may exert their effect by interfering with kidney cell
metabolism and mitochondrial oxidative phosphorylation has
been advanced. To further examine this mechanism, we measured
the effect of diuretic administration on isolated rat renal
cortical (C) and outer medullary (OM) and liver (L) mitochondrial
oxygen consumption rate (Q02) and swelling. Q02 was signifi-
cantlyhigherinCthanOM: 199.8± 11.4 vs. 149.9 9.3Natoms
02/mg of protein/mm. A dose-response curve was constructed for
each of the following: ethacrynic acid (EA), furosemide (F),
chlorothiazide (CTZ), acetazolamide (A), chlormerodrin (Hg) and
triflocin (T). All diuretics exerted an inhibitory effect on C, OM
and L mitochondrial Q02. Hg was the most potent inhibitor,
followed by EA, T, F, CTZ and A. The inhibitory effect of
equimolar doses of nondiuretic analogs of Hg and T was lower
by 28% and 29%, respectively. To compare the relative effect of
diuretics on mitochondrial swelling, the concentrations required
to inhibit Q02 by 50% were utilized. At these doses, F, CTZ and
A had only a slight effect on L mitochondria. EA had the greatest
effect, followed by Hg. By contrast, Hg had the greatest effect on
C and OM mitochondria, followed by EA and F, while CTZ and
A had only a slight effect. These results indicate that, as in the
dog, a difference exists between C and OM mitochondria in the
rat and that diuretics exert a direct inhibitory effect on renal
mitochondrial function which is different from their effect on
hepatic mitochondria and is greater than that of the nondiuretic
analogs examined.
Evaluation for distal renal tubular acidosis (dRTA) in
patients with urea-splitting urinary tract infections. F. X.
Schloeder, D. P. Griffith and B. J. Stinebaugh, Veterans Ad-
ministration Hospital and Baylor College of Medicine, Houston,
Texas. Patients with urinary tract calculi infected with urea-
splitting Proteus species cannot be evaluated for dRTA by Wrong
and Davies' acute ammonium chloride loading test since am-
monia produced by bacterial urease causes alkaluria. Lowest
urinary pH after two such acid challenges in five of these patients
averaged 6.63 (range, 5.9 to 7.4). However, after NaHCO3
loading (2 mEq/kg) all were able to elevate urinary PCO2 by
27 to 55 mm Hg above blood PCO2 within five hours. Three
subjects who received antibiotic therapy for three weeks de-
pressed urinary pH to less than 5.4 on repeat acid load-
ing, thereby substantiating the absence of dRTA. Addition
of NH4C1, 90 mEq/day, to the antibiotic regime yielded
consistently low (< 5.5) pH of random voidings. We con-
clude that evaluation of the ability to raise urinary PCO2
after NaHCO3 loading (an indicator of distal nephron H
secretory capacity) is useful in the initial evaluation of patients
with stones infected with urea-splitting organisms, not only to
evaluate for dRTA as the cause of the stones, but also to
demonstrate intact renal acidification capacity which may be
utilized to prevent further stone growth and perhaps even stone
dissolution.
Urinary ammonia content as a determinant of urine pH
(UpH) during fasting. F. I. Schloeder and B. I. Stinebaugh,
Veterans Administration Hospital and Baylor College of Medicine,
Houston, Texas. Factors responsible for the rise of UpH after the
first week of fasting were studied in 13 subjects receiving KU, 60
mEq/day, plus NaHCO3, 160 mEq/day (4); NaC1, 102 mEq/day
(5); or NH4CI, 160 mEq/day to vary the degree of acidosis (4).
UpH, which initially fell, rose (NaHcO3: +0.23, NaC1: +0.55,
NH4C1: +0.77) to range 5.23 to 5.97 despite stable or progress-
ing acidosis. This relative alkaluria could not be explained by
proximal or distal renal tubular acidosis, K+ deficits or changes
of nonvolatile buffer excretion. By contrast, the relationship of
UNH4:UpH, typically inverse during acute acidosis (log NH4 =
3.90 —0.409 UpH, r =
—0.751, P <0.001), was directly correlated
during the second week (long NH4 = —9.00 + 1.97 UpH, r =
+0.581, P < 0.001). We conclude that the usual relationship of
UNH4+:UpH of acute acidosis is reversed during prolonged
acidosis because augmented NH4 production titrates UpH
upward. Addition of ammonia to segments of the nephron with
large secretory reserves for H+ should not elevate UpH. Since the
collecting duct is the only segment of the nephron shown to have
limited H secretory capacity, we propose that the alkalinizing
effect of ammonia on UpH during prolonged acidosis is due to
augmented addition of basic NH3 to the collecting duct by
diffusion from the Loop of Henle. This is compatible with the
concept that proximal tubular ammonia may take this route of
excretion.
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The effect of phosphate depletionupon bicarbonate reclama-
tion in dogs. R. Wm. Schmidt and G. Gavellas, Department of
Medicine, Albert Einstein College of Medicine, Bronx, New York.
Recent studies suggest that phosphate (P) depletion results in
acidemia and a decreased TmHCO3. Hyperparathyroidism may
produce similar effects. The effects of P depletion on THCO3
may be a direct consequence of hypophosphatemia, or of the
release of parathyroid hormone (PTH) during the course of
study. Variable states of extraceilular fluid (ECF) expansion
during HCO3 infusion also may contribute. Studies were per-
formed on three groups of dogs. Group I received a normal diet.
Group II was maintained on a P-deficient diet (<1 mmole/day)
for 35 days. Group III animals were thyroparathyroidectomized,
then received the P-deficient diet for a similar time period. In
group I fasting serum P and TRP were 3.6 mg/100 ml and
92.5%, respectively. In groups II and III serum P and TRP were
1.0 mg/100 ml and 100%, respectively. Acidemia was not ob-
served in any group. All dogs underwent ECF expansion with
0.9% saline prior to infusion of isotonic NaHCO3. FENa averaged
7.74% for all groups prior to HCO3 infusion and a comparable
state of ECF expansion was maintained in all groups throughout.
In group I TmHCO3 was 32.1 mmole/liter glomerular filtration
rate (at HCO3 =45.8 mEq/liter). In groups II and III TmHCO3
occurred at the same PHC and did not significantly differ
from group I. Thus, under conditions where ECF expansion was
closely regulated, no decrease in TmHCO3 occurred which could
be ascribed to P depletion, and values for TmHCO3 were no
lower in the presence of parathyroid glands than in their absence.
The paradoxical effect of uremia on bicarbonate reabsorption
in dogs. R. Wm. Schmidt, G. Gavellas and N. S. Bricker, Depart-
ment of Medicine, Albert Einstein College of Medicine, Bronx,
New York. In rat and man, uremia is associated with a decrease
in Tm HCO3 and a lowering of the threshold for HCO3. These
effects have been attributed to increases in natriuretic forces or
in PTH levels or both. By decreasing either Na or P intake in
proportion to the decrease in glomerular filtration rate (GFR)
(PRSN8 or PRS regimens), the adaptive natriuresis and/or
phosphaturia per nephron can be prevented. Studies were per-
formed in uremic dogs to examine the influence of PRSNa and
PRSp regimens on THCO3. In normal unanesthetized dogs receiv-
ing 120 mEq of Na/day, 31 mmoles of P/day and 60 mEq of
K/day, Tm HCO3 averaged 34.0 mEq/liter GFR. Bicarbonaturia
occurred at a HCO3 of 23.6 mEq/liter. In uremic dogs on the
same diet, the results were wholly unanticipated: Tm HCO3 and
threshold were increased 41.2 mEq/liter GFR and 28.8 mEq/liter,
respectively. Further, on the PRSNa regimen Tm and threshold
returned to normal (despite the presence of uremia). On the
PRSp regimen, values for both Tm and threshold were increased
even more than in the uremic dogs on the standard diet. These
observations suggest that, in the uremic dog, a perplexing dis-
sociation may exist between bicarbonate and Na reabsorption.
Further they suggest that hyperparathyroidism inhibits bicar-
bonate reabsorption, but does not in the context of uremia over-
ride the forces resulting in increased HCO3 reclamation.
Uranyl nitrate and mercuric chloride inhibition of Na
absorption across a urinary membrane. J. H. Schwartz and W.
Flamenbaum, Department of Nephrology, Walter Reed Army
Institute of Research, Washington, D.C. Previous studies of heavy
metal salt-induced acute renal failure demonstrated abnormalities
of fluid absorption by nephron segments. To determine whether
uranyl nitrate (UN) or mercuric chloride (HgCI2) directly alters
ion transport, their effect on the isolated urinary bladder of the
turtle was studied. Bidirectional 22Na + 24Na fluxes were
measured across short-circuited bladders. The addition of 0.1 mM
UN to the mucosal (M) solution resulted in a 61 5 (SE)% (N= 12)
decrease in short-circuit current (SCC) without change in trans-
epithelial resistance (t2) (F> 0.5). Net Na+ flux decreased by the
same magnitude as the SCC, primarily due to a 7.6 1.1 MEq/hr/8
cm2 decrease in the M to serosal (S) Na+ flux (F < 0.001). Addi-
tion of 4 mM UN to S did not measurably affect the SCC or Na+
fluxes (N = 6). The addition of 10 MM HgCI2 to M in another
group of bladders reduced SCC and M to S Na flux by 81 7%
without a change in fi (F> 0.5). The effects of UN and HgCl2 on
SCC were rapidly and completely reversed by 2 mM dithiothreitol
(DTT) added to M. In contrast, the removal of either UN or
HgC12 from M by washing did not reverse the decreased SCC.
These studies demonstrate that heavy metal salts inhibit active
Na transport, presumably by altering the M membrane of the
bladder without altering the integrity of this epithelium as a
barrier to passive ion flux. The restoration of active Na+ transport
by DTF may result either from complexing of heavy metals with
removal from M or reduction of sulfhydryl groups on the mucosal
membrane or both.
Properdin (P) deposits in glomerulonephritis: Correlation
with degree of proliferation. M. M Schwartz, .1. R. Cotton and
L. G. Hunsicker, Departments of Pathology and Medicine, Naval
Hospital, Portsmouth, Virginia. Presence of P was sought in 36 of
135 consecutive renal biopsy specimens showing more than trace
immunofluorescence for IgG, 1gM, IgA or C3. P was prepared by
absorption to and elution from zymosan, purified by QAE and
G-200 Sephadex chromatography and absorption with solidified
rabbit antibody to human IgG, and used to immunize rabbits.
Indirect immunofluorescence was performed using fluorescein-
labelled goat antibody to rabbit immunoglobulins. All five
patients with membranoproliferative glomerulonephritis (MPGN)
had heavy deposits of P in a peripheral lobular pattern. One of
one patients with AGN, four of eight with systemic lupus
erythematosus (SLE) nephritis and five of nine with other
immune-complex nephritides were positive. In contrast to results
reported by others, only two of eight with IgA nephropathy had
P deposits, which were predominantly along the basement
membrane. Zero of five with pure membranous GN showed P
deposits. Review of the biopsy data suggested a correlation
between P deposition and degree of proliferation. Biopsy speci-
mens were graded blindly for glomerular cellularity, presence of
exudative changes (EC) and polymorphonuclear leukocytes
(PMN's) per glomerulus, and correlated with P staining:
P
Cellularity
<2+ '2+ — + ci/glom >1/glom
+ 2 15 8 9 6 11
— 17 2 17 2 15 4
These results suggest that deposition of P is better correlated
with degree of proliferative changes than with specific dlinico-
pathologic diagnosis.
EC PMN's
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Dissociation of hyperacute skin and renal allograft rejection
in the rat. K. P. Scileppi, M. M. Beyer, R. Gelfand, M. Mayer,
A. D. Nicastri and E. A. Friedman, Departments of Medicine and
Pathology, Downstate Medical Center, Brooklyn, New York.
Lewis rats were sensitized against Fischer donors by multiple
intradermal injections of crude homogenate of Fischer spleen
tissue. Each recipient was given 0.6 g of spleen pulp divided in
ten synchronous injections over the dorsum. Challenge Fischer
skin allografts were given to "sensitized" recipients three, five,
seven and nine days after spleen pulp injection. Gross and
histologic study of these allografts showed no deviation from
autografts grafted simultaneously. All of seven sensitized Lewis
recipients challenge-grafted at 11 days, however, evinced "white
graft" rejection of Fischer skin. Histologic evidence of total
necrosis with an acute inflammatory infiltrate (polymorphonu-
clear leukocytes) was present in each graft. Following removal of
the rejected skin allograft, Fischer renal allografts were trans-
planted in three sensitized Lewis recipients. No sign of rejection
(cellular infiltrate, vasculitis, fibrin deposition) was discernible in
any of the renal allografts examined 48 hr after transplantation.
Two additional Fischer renal aliografts transplanted to Lewis
recipients 12 days after spleen sensitization without intervening
skin chajienge grafts also showed no evidence of rejection 24
hr after transplantation. These findings are consistent with a
sufficiently low density of reactable AgB transplantation antigen
on the surface of Fischer kidney cells to escape cytotoxic action
of antibody capable of inducing hyperacute rejection of Fischer
skin.
Prorenin in human plasma? Jean E. Sealey and John H.
Laragh, Columbia Presbyterian Medical Center, New York City,
New York. Following initial plasma renin activity (PRA) measure-
ments, 227 plasma specimens were frozen at —20° C for over 12
months. Two hundred five had increased PRA when reincubated
and reassayed after this time. Mean initial PRA was 3.6 4.5 (SD)
and increased by 2.0 2.7 ng/ml/hr. No change in renin sub-
strate concentration was found in 13 samples. The rate of
angiotensin generation after addition of a fixed amount of renin
fell slightly in 14 samples from 63.4 to 54.9 ng/ml/hr. This
rendered unlikely that the increase in PRA, which we attribute
to "prorenin", was due to changes in a plasma activator or in-
hibitor. The concentration of this "prorenin" in normal subjects
in 32 repeat PRA assays of plasma obtained during the 4th to
11th day of sodium loading was 1.1 0.2 (SE) (PRA 0.8) and
did not increase (0.8 0.7; PRA = 10.8) during sodium depletion.
In contrast, in 14 plasma samples from three hypertensive patients
(EHT) with low renin, "prorenin" was significantly higher during
sodium loading than in normal subjects (2.1 0.4 [P < 0.05];
PRA = 0.6). Moreover, unlike the normals, it increased further
during sodium depletion to 4.9 0.4 (P < 0.001) (PRA = 2.0).
"Prorenin" was barely detectable in a fourth patient with low
renin EHT (0.2 high Nat, PRA 0.1; 0.1 low Nat, PRA = 1.1)
and appeared normal in one patient with pseudo primary
aldosteronism (1.9 high Nat, PRA = 0.7;0.9 low Nat, PRA 1.1).
The results suggest that human plasma contains an inactive form
of renin which is converted to active renin during prolonged
storage at —20°C. It appears that some patients with low renin
EHT who cannot secrete renin normally in response to sodium
depletion secrete instead abnormally large amounts of prorenin
into the circulation.
Antibodies against the glomerular mesangium: A new ap-
proach to the study of the mesangial cell. H. P. Seelig (Introduced
by K. Rother), Institute of Immunology and Serology, University
of Heidelberg, Germany. Antibodies reacting with antigenic
constituents of the glomerular mesangium were produced in
rabbits by immunization with water-soluble antigens of sonicated
trypsin-digested and gel-fractionated porcine glomeruli and por-
cine lung. The lung tissue appeared to be richer in the antigens
than the kidney glomeruli. After i.v. injection into rats and
mice, the antibody fixed to the glomerular mesangium exclusively
as observed by immunofluorescence and immune peroxydase
techniques. A possible nonspecific localization of immune
complexes in the mesangium was unlikely since the antiserum
was free of antibodies against serum antigens. In vitro studies
showed fixation of the antibodies to the glomerular mesangium
of cryostat sections of rat, mouse, porcine and human kidney.
After i.v. injection in rats the fixation of the heterologous
antibodies is followed six days later by the onset of the de-
position also of autologous immunoglobulins in a mesangial
pattern. Complement (C3) fixation was observed only in the
autologous phase, possibly for quantitative reasons. Fifty-five
days after the injection, heterologous and autologous immuno-
globulins plus C3 were seen in the mesangium. At that time, the
histological examination revealed focal and segmental sclerosis
of the mesangium. The present model represents an intramesangial
analogon of the immune mechanisms of the Masugi-nephritis.
"Fusion" of glomerular epithelial foot processes induced by
polycations. Marcel W. Seiler, M. A. Venkatachalam and Ramzi S.
Cotran, Department of Pathology, Peter Bent Brigham Hospital
and Harvard Medical School, Boston, Massachusetts. The patho-
genesis of "fusion" of glomerular epithelial foot processes, the
ultrastructural lesion of lipoid nephrosis, is unclear. In this study
we investigated glomerular morphology following in vitro per-
fusion of kidneys with low mol wt polycations, on the assumption
that neutralization of glomerular sialoprotein, a polyanion
normally present on the epithelial cell surface and filling the slit
pore, may induce structural alterations. Rat kidneys were per-
fused through an aortic cannula with protamine sulfate (PS) or
poly-L-lysine (PL) in Krebs-Ringer bicarbonate buffer (KRB).
Controls were perfused with KRB or KRB with anionic (heparin)
or neutral (myoglobin, poly-DL-alanine) macromolecules. Ultra-
structually, control glomeruli showed discrete foot processes and
slit pores of normal width. Low concentrations of PS (10jg/ml)
and PL (2Mg/ml) caused swelling, focal fusion of foot processes
and marked narrowing of slit pores, within ten minutes. Higher
doses of PS (20 to 500sg/ml) and PL (5 and lOug/ml) caused
extensive fusion of foot processes. When exposure to PS (50 and
SOOizg/ml) was followed by perfusion with heparin in neutraliz-
ing concentrations, the glomerular alterations were largely
reversed. The results suggest that glomerular polyanion is
important in the maintenance of epithelial cell shape and that so-
called fusion of foot processes may result from changes in the
surface charge of epithelial cells.
Mechanism of immune nephritis hypertension in the primate.
Ewald E. Selkurt, M. N. Yum, Joshua L. Edwards and Ronald R.
Beck, Departments of Physiology and Pathology, Indiana Univer-
sity Medical Center, Indianapolis, Indiana. Nephritis was pro-
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duced in six stump-tailed macaques (Macaca speciosa) by serial
injection of rabbit antimacaque serum. Proteinuria developed
uniformly (+ to and after several weeks, hypertension
developed to varying degrees. Plasma renin activity (PRA) in-
creased, as did plasma aldosterone (PA) concentration ac-
companied by decrease in fractional sodium clearance and
negative sodium balance. Plasma cholesterol concentration in-
creased in association with the above alterations. No significant
change in glomerular filtration rate (GFR) occurred (endogenous
creatinine clearance), and blood urea nitrogen (BUN) remained in
the normal range. Histological studies using fluorescence tech-
niques and electron microscopy demonstrated linear deposition
of IgG, and glomeruli showed mild but characteristic histological
changes. A significant correlation between development of im-
mune nephritis hypertension and increased PRA, PA and blood
cholesterol was noted. Evidence of sodium retention was
episodic, but raised the question of whether this type of hyper-
tension would ultimately prove to be a salt and water retention
type.
Proteinuria following renal transplantation. K. K Sethi, A. I.
Pesce, M. R. First, M. A. Hsu, J. W. Alexander and V. E. Pollak,
University of Cincinnati Medical Center, Cincinnati, Ohio. Pro-
teinuria was studied qualitatively and quantitatively in 352 urine
specimens from ten renal allogralt recipients. The types of
proteinuria were defined as follows: a) glomerular proteinuria,
characterized by predominant albumin excretion; b) tubular
proteinuria—a significant excretion of both albumin and low
mol wt (LMW) proteins; and C) mixed type, a combination of the
two. For concentrating many samples, a new membrane—the
Minicon B 15, which gives a reproducible protein concentrate—
was used. Total protein was measured in all urine specimens.
Albumin and LMW protein were quantitated by polyacrylamide
gel electrophoresis with sodium dodecyl sulfate. In view of the
rapid changes in glomerular filtration rate (GFR), the urinary
excretion rate of protein (UproteinV) was expressed as a per-
centage of the creatinine clearance. In the immediate post-
transplantation period, UAIbV and ULMWV were increased
significantly, revealing a mixed pattern. The increase of UAJbV
and ULMWV was higher in patients with good immediate
function than in those with acute tubular necrosis (ATN). Tubular
proteinuria was observed in both ATN and 12 episodes of acute
rejection; thus, in the immediate posttransplantation period, no
differentiation between ATN and acute rejection was possible.
In patients with ATN after transplantation, there was a linear
correlation between increasing creatinine clearance and the de-
crease in UMbV and ULMWV. Glomerular proteinuria was not
observed.
Mechanisms of early postuninephxectomy alterations in renal
function. Daniel Shames, Joseph Corriere and Henry Berkowitz,
Department of Surgery, Hospital of University Pennsylvania,
Philadelphia, Pennsylvania. An investigation of the mechanisms
of increased glomerular filtration rate (GFR) and alteration in
Na handling which occur in the remaining kidney immediately
after uninephrectomy was accomplished. Seventeen isolated
canine kidneys were perfused with whole blood at 37°C from
either normal (nine) or 24-hr postuninephrectomized (eight)
animals. Renal blood flow (RBF), plasma sodium (PNa), plasma
osmolarity (osm), hematocrit (Hct) and blood pressure (BP)
were the same for both groups. Renin and renin substrate levels
were the same before and after uninephrectomy and neither
vasopressin (ADH), aldosterone nor steroids were added to any
preparation. Fractional reabsorption of Na (P t 0.01) and GFR
(P < 0.05) were higher in the group perfused with uninephrec-
tomized blood. This indicates that a blood-borne substance may
be the factor that initiates early alterations in renal function after
uninephrectomy. Since K excretion is decreased (P 0.01) in the
experimental group perhaps decreased distal delivery of Na leads
to increased GFR via intrarenal mechanisms, i.e., macula densa
feedback.
Studies of intraperitoneally administered insulin absorption
during peritoneal dialysis. D. J. Shapiro, S. Levin, M. J.
Blumenkrantz, R. M. Friedler and J. W. Coburn, Departments of
Medicine, Veterans Administration Wadsworth Hospital Center
and UCLA School of Medicine, Los Angeles, California. Hyper-
glycemia may occur during peritoneal dialysis (PD) with use
of dextrose-containing dialysate (D), particularly in diabetic
uremics. Intraperitoneally administered (i.p.) insulin has been
recommended because its action is continuous and concomitant
with the dextrose load. To study its i.p. kinetics, pork insulin was
added to mannitol-containing D during PD of 20- to 25-kg dogs.
Exchanges of lliter/hr were employed. In other studies insulin
was given by a constant intravenous (i.v.) infusion to the same
dogs. Serum (5) insulin (I) and glucose were measured at 15-mm
intervals. In other studies i.p. 1311-insulin was given and radio-
activity was measured in effluent D. With i.v. insulin, SI reached
a plateau by 15 mm with no further rise over four hours. After
30 to 60 mm of i.p. insulin, 120 U/liter, SI was similar to levels
during i.v. insulin, 140 iU/kg/hr, but SI rose steeply during
continued PD. Marked hypoglycemia occurred with both i.v. and
PD routes. After one PD exchange with 1311-insulin, 26 to 47%
failed to appear in effluent drainage; subsequent PD with non-
radioactive insulin-containing D removed 32 to 58% of previously
unrecovered 1311. These data show that i.p. insulin is absorbed,
but the rate of absorption does not lead to constant or
predictable SI levels. The continued rise in SI is consistent with
progressive I binding and release in peritoneal (or hepatic) sites
or, less likely, reduced hepatic degradation as a consequence of
PD. These data suggest that progressive hypoglycemia may be a
hazard of continuous addition of insulin to PD.
Renal response to acute potassium loading. Leroy Shear,
Murray Katz, Zvi Goldschmidt, Springfield Hospital Medical
Center, Springfield, Massachusetts; University of Arizona, Tucson,
Arizona; and Temple University, Philadelphia, Pennsylvania. The
renal response to acute K loading was studied in dogs to determine
what signals the kidney to increase K excretion (UkV). After 60
min of KC1 loading, either systemically (i.v.) or directly into the
left renal artery at a rate set to mimic the pattern of K delivery
to the left kidney with the systemic infusion, virtually identical
increases in UkV by the left kidney were observed (46.6 1.4 and
47.1 5.2 MEq/min, respectively). Thus, systemic stimuli need
not be activated for kaliuresis to follow acute K loading. Of
possible direct renal mediators of kaliuresis, urine volume, pH,
Na and total solute excretion and intrarenal blood flow dis-
tribution all failed to change. In two dogs, UkV increased despite
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decreases in renal blood flow, glomerular filtration rate (GFR),
K delivery to the kidney, urine volume, Na excretion and,
probably, distal Na delivery. Most likely, hyperkalemia per se
directly stimulated increased K excretion. A graph of UkV
against K clearance (Ck) showed that Ck and UkV increased
proportionately at low UkV. At higher UkV, Ck plateaued; large
changes in plasma K concentration were required to stimulate
further kaliuresis. These results suggest that kaliuresis after acute
K loading is effected initially through an efficient K transport
system which is sensitive to small changes in plasma K concentra-
tion. After this transport mechanism is saturated, further incre-
ments in K excretion occur through a second, less efficient
mechanism. Continued kaliuresis then requires a relatively large
increase in plasma K concentration.
Qofibrate removal in patients with renal disease. Donald
Sherrard and John Brunzell, Department of Medicine, Veterans
Administration Hospital and University of Washington, Seattle,
Washington. Acquired hypertriglyceridemia and accelerated ath-
erosclerosis occur in uremic and nephrotic patients. Clofibrate,
a drug which lowers triglyceride levels, is said to be toxic in both
these clinical states. Therefore, the tVz of clofibrate in plasma
was studied in subjects with normal renal function, subjects with
varying reductions in creatinine clearance and subjects with
nephrotic syndrome and normal creatinine clearances. In the
normal group the mean t% (± SEM) was 17.4 2.3 hr. In five
symptomatic uremic subjects (creatinine clearance, 0.2 to 12.0
ml/min) tV2 was prolonged to 109.6 18.0 hr (P < 0.001). In
four asymptomatic azotemic subjects (creatinine clearance, 22.5
to 72 mI/mm) tYz was normal. In four nephrotic subjects t1/z was
shortened to 8.4 2.3 hr (P < 0.02). In the nephrotic group t1/2
reduction correlated with serum albumin levels. These results
demonstrate that renal abnormalities affect clofibrate dosage.
Use of this triglyceride-lowering agent in these acquired hyper-
triglyceridemic states must be modified to avoid drug toxicity or
inadequate treatment.
Lipid-induced nephiopathy: A model for study of renal foam
cells. M. Shibuya and W. W. McCrory, Department of Pediatrics,
Cornell University Medical College, New York City, New York.
This study examined an animal model to test its similarity to
renal foam cell nephropathy, which is characteristic of hereditary
nephrjtjs. Normal New Zealand rabbits were divided into two
groups, one received a normal diet (ND), while the other received
a cholesterol-enriched diet (CE) for periods up to 47 weeks. Serial
measurements of serum cholesterol, blood urea nitrogen (BUN),
creatinine, renal function studies, histology, tissue lipid analysis
and renal vascular patterns were made. Routine renal function
tests showed no significant difference between the groups. Tubu-
lar foam cells of juxtamedullary nephions were noted as early as
six weeks after initiation of cholesterol diet. Grossly visible lipid
plaques were present in the medulla after 13 weeks of cholesterol
feeding. Electron microscopic studies showed lipid in glomerular
foot processes, proximal tubules and interstitium of the medulla.
Tissue analysis showed increased amounts of cholesterol esters in
the corticomedullary area in CE when compared to ND. Vascular
changes were noted in the arcuate and interlobulax arteries. Renal
vascular pattern (micropaque injection) showed decreased med-
ullary flow in CE by 18 weeks. These findings were confirmed by
measurements of renal blood flow by injection of radioactive
microspheres. This animal model of renal foam cells has striking
similarity (histology, localization in the corticomedullary zone,
higher cholesterol ester content in this zone) to foam cell
nephropathy seen in man. The major underlying factor may be
vascular changes.
Early events in experimental acute tubular necrosis (ATN).
R. Shim, A. Tourkantonis, P. Barzyk, G. E. Schreiner and H. G.
Freuss, Georgetown University, Washington, D.C. We studied
various renal metabolic indices and renal morphology within
three hours after completely clamping the renal blood supply of
(ischemia), or giving glycerol intramuscularly (i.m.) or HgCl2
subacutely (4.7 mg/kg) to rats. Functional and morphologic
alterations occurred within one hour in all models. While the
initial trends after administration of ischemia of HgC12 were for
para-aminohippurate (PAH) and TEA transport to increase, and
Q02, ammonia production and gluconeogenesis to decrease, all
these indices changed in opposite directions in kidney slices re-
Kidney slices from
PAH TEA Q02 AMM Glu
Ischemia +109 +52 —37 — 46 —87
HgC12 + 22 +34 —22 —367 —71
Glycerol
+ or —% abo
— 65
ye control.
—70
All values
+23
significant
+ 41
statistically.
+55
moved from glycerol-injected rats. In addition, early renal patholo-
gy after ischemia and HgC12 (EM) was similar (swollen mitochon-
dna) but different after glycerol (condensed mitochondnia). Since
function, morphology and renal blood flow in the glycerol model
all are affected so early, we could not determine a temporal
sequence. We conclude that the early functional and morphologic
changes after glycerol administration are dissimilar to those after
ischemia and HgC12 and cannot be ascribed totally to ischemia.
Our results suggest that the HgCl2 model may more closely
approximate ischemic ATN than the glycerol model. When the
dosage of HgC12 is increased (25 mg/kg), function and morphol-
ogy approximate the glycerol model.
Effect of 25-hydroxycholecalciferol (25-OHCC) on bicarbon-
ate reabsorption. I. D. Siegfried, R. Kumar, N. A. Kurtzman and
V. K. G. Pillay, University of illinois, Chicago, illinois. Several
studies have shown that 25-OHCC decreases P04 excretion in the
rat and dog. This study was designed to examine the effect
of 25-OHCC on HCO3 reabsorption in moderately volume-
contracted intact (I) and thyroparathyroidectomized (TPTX)
dogs. Four groups of dogs were studied with infusion of propylene
glycol (PG, vehicle for 25-OHCC) or 25-OHCC into the right
renal artery. The dogs were HCO3-loaded (serum HCO3, 30 to 35
niEq/liter and arterial PCO2 40 mm Hg). After four ten-
minute control collection periods, the first group of six I dogs
received an infusion of PG in the right renal artery over a one-
hour period, during which six ten-minute collections were made.
The second group of six I dogs received an infusion of 25-
OHCC (0.2 Mg/kg/hr) in the right renal artery over one hour.
The third and fourth groups of TPTX dogs were each treated as
were the first two groups. In the first group there was no sig-
nificant increase in bicarbonate reabsorption/100 ml GFR
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(T/GFR) in either kidney. In the second group a significant in-
crease in T/GFR was noted on the right and a similar but not
significant increase was noted on the left (left, 2.40 0.34 (SD)
to 2.59 0.32,NS; right, 2.41 0.31 to 2.59 0.30,P <0.02).
No significant change was noted in either the third or fourth
groups of TPTX dogs (group 3: left, 2.59 0.34 to 2.61 0.45,
NS; right, 2.70 0.34 to 2.74 0.31, NS—25-OHCC group 4:
left, 3.80 0.10 to 3.00 0.06, NS; right, 2.86 0.14 to 2.94
0.06, NS). It is concluded that 25-OHCC has a small but
significant effect on HCO3 reabsorption in I dogs due to in-
hibition of parathyroid hormone (PTH) secretion or a direct
PTH-dependent effect.
Mechanism of the natriuresis of fasting. Miles H. Sigler,
Division of Research and Department of Nephrology, Lankenau
Hospital, Philadelphia, Pennsylvania. It is well known that large
quantities of electrolyte (primarily sodium) and water are lost in
the urine during the first week of fasting. The mechanism of this
"natriuresis of fasting" has not been established. Nine obese
female subjects were equilibrated to a constant sodium and
caloric intake and then fasted while sodium intake was maintained.
Daily activity schedule remained constant throughout each study.
Consecutive three-hour increases in urinary cation (Na+, NH4+,
K+) excretion during fasting were compared with increases in
organic acid anions (OAS) and H2PO, which would exist in
combination with the cations. OAS and H2P0 increments were
significantly correlated with cation increments (r = 0.891, P <
0.001), with 73% of the increase in cations being matched by
OAS and H2P04. Increases in ammonium excretion lagged be-
hind increases in OAS and H2P0 during the natriuresis, making
sodium coverage necessary. As ammonium excretion rose during
fasting, sodium conservation occurred with ammonium replacing
sodium as the major urinary cation. Chloride balance was
minimally negative. Following refeeding with glucose, sodium
excretion promptly decreased and correlated best with simul-
taneous decreases in OAS. Ammonium excretion following
glucose feeding fell less than sodium. The data suggest that
obligatory cation coverage of metabolically generated anions
(primarily ketoacid anions) is the major mechanism responsible
for the natriuresis of fasting.
Renal transplantation between salt-drinking and water-drinking
rats. Sherman Jay Silber, Department of Surgery, University of
Melbourne, Melbourne, Australia. To determine whether chronic
salt loading protects against acute renal failure (ARF) by an
intrinsic effect on the kidney itself or by an extrinsic effect on the
host, renal transplantation was performed between salt-drinking
and water-drinking rats before and after glycerol injection.
Donor Recipient
Blood urea,
mg/100 ml(±SE)
Glycerol to
recipient (H20
'NaCI
NaCl
1120
51.4 5.5
261.4 15.4
Glycerol to
donor (H20
(NaCI
(NaC1
H20
H20
NaCl
H20
NaC1
176.1 21.3
68.5 9.4
159.2 17.7
152.4 16.1
When glycerol is injected after transplantation, the kidney from a
salt drinker develops ARF in a water-drinking host, but a water
drinker's kidney does not develop ARF in a salt-drinking host.
When glycerol is injected into the donor rat before transplanta-
tion, protection is only afforded to a salt-protected kidney that
goes to a salt-protected host. Salt protects the host rather than
the kidney from ARF. However, once established in a water-
drinking host, ARF is not reversed by transfer of the kidney to a
salt-drinking host.
Hypercalcitonemia in chrome renal disease. Omega L Silva,
Kenneth L. Becker, Richard H. Snider and Robert J. Shalhoub,
Veterans Administration Hospital, George Washington and
Georgetown University, Washington, D. C. Using a sensitive and
specific radioimmunoassay for human calcitonin, we have found
elevated levels of this hormone in the peripheral blood of patients
with chronic renal failure. The mean value in 16 patients was
630 270 pg/mi and the range was 300 to 1,200, significantly
higher than normal persons (P < 0.001), 95% of whom have
levels below 260 pg/ml. Dialysis had no significant effect on
these levels, nor did total parathyroidectomy. There was no
correlation between predialysis calcitonin and phosphate, but a
positive correlation with the phosphate to total calcium ratio
(P < 0.027) and a negative correlation with the total and ionic
calcium (P < 0.005 and <0.01, respectively). The cause of the
hypercalcitonemia of chronic renal disease is unknown. In one
patient,, the thyroid venous blood contained fivefold more
calcitonin than the peripheral blood (4,750 pg/ml vs. 950 pg/nil).
In vitro studies in our laboratory, using slices of normal human
thyroid, have demonstrated that gastrin is a potent stimulus to
calcitonin release. Therefore, the high endogenous serum gastrin
levels found in these patients may play a role. Alternatively, in
view of the fact that human calcitonin is inactivated predom-
inately by enzymic degradation within the kidneys, it is possible
that the high values we have encountered are due to decreased
renal inactivation. In the future, any consideration of the dis-
ordered calcium and phosphate metabolism in chronic renal
disease should take into account the role of calcitonin.
A glucose requirement for potassium secretion by the isolated
perfused kidney Patricio Silva, Richard Solomon, Anatole
Besarab and Franklin H. Epstein, Thorndike Laboratory, and
Departments of Medicine, Beth Israel Hospital and Harvard
Medical School, Boston, Massachusetts. The isolated perfused
kidneys of rats adapted to a high potassium intake regularly
excrete potassium into the urine in excess of the amount filtered.
The perfused kidney thus provides an opportunity to study the
metabolic requirements for potassium secretion. Isolated kidneys
removed from chronically potassium-loaded rats were perfused
with a Krebs-Ringer-bicarbonate medium containing bovine
albumin and a variety of single substrates. In the absence of any
exogenous substrate, the fractional excretion of potassium was
0.93 0.06. Addition of 10 mM glucose to the recirculating
medium immediately elicited net secretion of potassium, with an
increase in fractional excretion to 1.34 0.11,as well as a rise in
sodium absorption from 75.1 7.0 to 95.2 6.4. The addition
of 10 mM lactate/i mM pyruvate increased sodium reabsorption
from 82.8 6.6 to 95.2 2.8 but did not enhance potassium
excretion. Butyrate as the sole substrate also improved sodium
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reabsorption but did not permit net secretion of potassium.
Glucose therefore appears to have a specific action to accelerate
potassium secretion. The locus of the effect is likely to be the
renal papilla since surgical removal of the papifia reduced
fractional excretion of potassium to 0.93 0.28 even when
glucose was present.
Renal compensatory growth in diabetes mellitus: Relationship
to insulin and growth hormone. E. Silveira, P. Cortes, V. Fang,
K. Adams, C. Verghese, A. H. Rubenstein and N. W. Levin,
Henry Ford Hospital, Detroit, Michigan, and University of
Chicago, Chicago, illinois. An increase in renal size and function
has been reported in early diabetes mellitus. Insulin is thought to
be a vital factor in liver regeneration. We evaluated the relation-
ship of the extent of renal compensatory growth to insulin and
growth hormone levels in rats rendered diabetic by streptozotocin
injection. Kidneys and livers were removed and blood obtained
48 hr after uninephrectomy (N) or sham operation (S) in
diabetic (D) or control (C) animals. Results were expressed as
bulk renal cortex RNA/U of DNA. The following groups of 24
animals each were studied: 1) pair-fed, 2) weight-change-matched
by controlling food intake and 3) fed ad lib. In all experiments N
had a higher RNA/DNA than S, and DS higher than CS, especially
in group 2: (DS, 1.44; SD 0.11—CS, 1.22; SD, 0.14;P<0.001).
In all situations, except in group 1 where D were food-restricted,
the increase in RNA/DNA was greater in DN than in CN, most
significantly in group 2: (DN, 1.82; SD, 0.33—CN, 1.36; SD,
0.10; P < 0.001). No differences were found in liver RNA/DNA.
Growth hormone levels were not elevated in DS or DN but they
were higher in some CN animals. Insulin levels, lower in diabetic
animals, did not correlate with RNA/DNA changes. We conclude
that renal cortex compensatory growth is enhanced in diabetes
meffitus and that it is independent of growth hormone. Unlike
the situation in the liver, renal growth is not obviously mediated
by insulin and occurs despite depressed insulin levels in diabetic
animals. A possible explanation involves the diversion of RNA
precursors from UDPG synthesis to RNA synthesis.
1)-glucose transport defect in maleic acid nephropathy in dog
kidney. M. Silverman and L. Huang, University of Toronto,
Toronto, Canada. The multiple indicator dilution technique was
used to investigate the sugar transport defect under conditions of
acute maleic acid nephropathy. In response to a pulse injection
into the renal artery, the renal vein and urine outflow patterns of
14C-D-glucose and 3H.phlorizin were obtained relative to
simultaneously administered creatinine (extracellular reference)
and T1824-labelled albumin (vascular marker). The urine transit
curves reflect events at the luminal membrane of the proximal
tubule whereas the renal vein data reflect antiluminal interactions
(Am JPhysiol 218:743, 1970). In each experiment a control run
was first obtained. Then maleic acid (250 mg/kg) was ad-
ministered i.v. After onset of glucosuria (25 to 30 mm) a second
run was performed. The amount of 3H-phlorizm bound to the
brush border of the proximal tubule is unaltered by maleic acid.
Bound phlorizin can be "washed off" and recovered in urine by
a systemic bolus of D-glucose (50 g). Maleic acid administration
markedly increases urine recovery of 14C-D-glucose. The renal
vein outflow pattern for '4C-D-glucose before and after maleic
acid administration is the same. It is concluded that D-glucose
interaction with the antiluminal surface is not affected by maleic
acid. D-glucose interaction with the luminal surface of the brush
border from the urine side is likewise unaffected. Therefore,
maleic acid produces glucosuria in dog kidney by increasing
efflux of D-glucose across the cytoplasmic face of the brush
border.
Effect of gut sterilization on serum amine levels in uremia.
Michael L. Simenhoff, Jussi J. Saukkonen, James F. Burke,
Laurence G. Wesson and Russell W. Schaedler, Departments of
Medicine (Nephrology) and Microbiology, Jefferson Medical Col-
lege of Thomas Jefferson University, Philadelphia, Pennsylvania.
Previous studies have shown that in end-stage uremia 1) serum
aliphatic amine levels are raised, 2) concentrations of the same
amines are raised in the duodenum and 3) both aerobic and
anaerobic bacterial counts are raised significantly above the
normal limits of i0 organisms/mi in the small intestine. In
order to evaluate the contribution to the serum pool of amines
by bacterial action in the gut, five patients (three with
symptomatic end-stage uremia [SU] and two with advanced
uremia and largely asymptomatic uremia [AU]) were treated
with an orally administered antibiotic mixture bacteriocidal both
to g + ive and g — ive organisms. Dirnethylamine (DMA) and
trimethylamine (TMA) levels were measured by a gas chroma-
tographic method previously described. In SU, mean serum
DMA levels were reduced from 633 to 108 14g/100 ml, and TMA
from 550 to 108 rg/100 ml, but levels were unchanged in the AU
patients who also had normal or near normal serum levels.
Sterilization of the gut was confirmed by stool culture. In one
AU patient duodenal aspirates showed high DMA (650 g.rg/100
ml) with normal bacterial flora and only slightly raised serum
levels (150 Mg/100 ml). The reduction of DMA and TMA from
the serum in SU suggests that the abnormal flora associated
with uremia may be responsible for the raised levels but that
endogenous metabolism is also responsible for some amine
generation.
Nonoliguric acute tubular necrosis. Rishpal Singh, Daniel
Leb, Daniel Brooks and H. V. Murdaugh, University of Pittsburgh,
Pennsylvania. Twenty-three cases are presented in which renal
failure resembling acute tubular necrosis (ATh) but without the
presence of oliguria developed. Eighteen patients were men and
six were women, 18 to 84 yr of age with a mean age of 49 yr.
Minimum urine vol/24 hrs ranged from 400 to 2000 ml with a
mean of 1068 ml, maximum SCr was 7.3 (range, 3.7 to 17.3
mg/l00 ml) and blood urea nitrogen (BUN) was 102 (range,
30 to 228 mg/100 ml). U/Posm ratio varied from 0.82 to 1.21
and UNa was 30 to 190 mEq/liters. Three clinical patterns were
clearly distinguishable. 1) No discernible period of decreased
urine volume was present throughout the course. 2) There was a
period of decreased urine volume which rapidly improved with
administration of saline and/or diuretics. 3) There was no notice-
able decreased urine volume in the beginning, but either due to
second insult or use of nephrotoxic agents, oliguria developed.
Etiology in 16 cases was after surgery or trauma. In seven cases
nephrotoxic antibiotics were a major factor. Twenty patients did
not need dialysis, one had one peritoneal dialysis and two
had hemodialysis. Three patients died, one from sepsis and two
from cardiac arrest. It is concluded that this condition is a form
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of ATN in which oliguria does not develop. The hazard is that
the renal failure is not recognized due to "good" urine volume
when renal function is not monitored by frequent estimation of
5Cr, and nephrotoxic antibiotics may be used without recognition
of impaired renal function.
Results of repetitive hemodialysis (H) in diabetic patients
(DP). R. Sill kin, M. Neff, A. Baez and S. Gupta, Mt. Sinai
Hospital Services, City Hospital at Elmhurst, Elmhurst, New York.
Recent publications have stressed the poor results of H in DP.
Our H experience with the DP, while not as good as our overall
results, warrants continuing to offer H when renal failure occurs.
We had 66 DP, ages 28 to 73 yr (mean, 48 yr), 41 men and 25
women. Duration of H has been from 1 to 59 months with a
total of 1065 patient (pt) months. Onset of diabetes mellitus
was 3 to 40 yr prior to initiation of H. Forty-two were adult-
onset (A) and 24 juvenile-onset (J) diabetics. Thirty-one required
insulin therapy and 35 diet only while receiving H. For most DP
insulin needs increased once regular H started. Twenty-five % of
J and 21% of A were bilaterally blind (BB) at the onset of H.
Another 29% of J became BB in the first year of H. Neuropathy
was present in almost all pts and rarely improved with H. Six
pts were unable to ambulate because of neuropathy. Forty pts
were dialyzed at an outpatient satellite unit and 14 at home.
Twelve pts were dialyzed only at the center. There were 24
deaths, 18 of them occurring during the first year. Causes of
death were infection (six), myocardial infarction (six), CVA
(five), pericarditis (one) and withdrawal from H (two). After the
first year their clinical course was stable and the number of
hospital admissions was not inordinately great. Access was not an
overwhelming problem. Hospitalizations were for diabetic prob-
lems, arteriosclerotic vascular disease and infections mainly. Re-
habilitation and frequency of hospitalization were related to
the severity of diabetes mellitus, vascular disease and neuropathy.
One-and two-year cumulative survival rates for J were 69.2% and
5 1.1%; for A, 70.3% and 70.3%.
Histoplasmosis complicating renal transplantation. Edwin J.
Smith, James L. Ficardi, J. W. Alexander, K. V. Rao and H.
Charles Miller, Departments of Medicine and Surgery, University
of Cincinnati Medical Center, Cincinnati, Ohio. In an endemic
histoplasmosis area (at age 18 yr, 80% of the population in
Cincinnati has a positive histoplasmin skin test), 84 Post renal
transplant patients receiving immunosuppression were followed
from 3 to 75 months. The observation period totaled 1720
patient months; the average per patient was 20 months with a
median duration of 19 months. Four hundred and eight histo
serologies were performed. For 50 patients the serology remained
negative throughout. Eleven patients with initially negative
serologies had periods of positive serologies but spontaneously
reverted to negative. Ten patients initially negative turned posi-
tive while on immunosuppression therapy. No patients in these
three groups developed either clinical histoplasmosis or precipitin
antibodies specific for histoplasmosis. Five patients had positive
serologies throughout their course. One of these developed
clinical histoplasmosis that was successfully treated with am-
photericin B. Only a single additional patient showed a positive
precipitin test. In contrast to other fungal infections, histo-
plasmosis is a relatively rare problem for transplant patients,
even in an endemic area where reactivation was previously con-
sidered a potential danger.
One-year experience with brief daily dialysis. D. Snyder, B.
Louis and P. Gorfien, Maimonides Medical Center, Brooklyn,
New York. Six patients were treated with "daily" (five days per
week) dialysis for a total of 80 patient months. Dialysis was
performed for two hours per day using a 1-rn2 coil in a RSP sys-
tem. The Vital Assist single needle device and multiple coil reuse
utilizing the Medigenic Inc. system was used in all dialyses. All
six patients were transferred from our standard outpatient
dialysis program (three five-hour dialyses/week). Serial nerve
conduction studies, bone biopsies and psychological testing were
performed and standard renal chemistries were evaluated, he-
dialysis chemistries fall in a smooth slope from Monday through
Friday. The mean predialysis values on Monday and Friday for
blood urea nitrogen (BUN) and creatinine are, respectively—BUN,
102.13 to 80.04 mg/100 ml; creatinine, 15.60 to 11.95 mg/100
ml. During the period of observation there was no evidence of
deterioration in nerve conduction studies or osteodystrophy.
Patient acceptance was excellent with a substantial improvement
in their sense of well-being and a complete loss of fear and anger
toward dialysis. The new schedule permitted a return to a normal
work week and home-life. A 38% reduction in the total cost per
dialysis was achieved. There was an 84% reduction in coil
ruptures, a 52% reduction in fistula problems and a total absence
of postdialysis fatigue and depression. Intradialysis hemodynamic
complications and cramps disappeared. There is no current
evidence of an accumulation in the serum substances which
are detrimental to the patient's medical well-being. These ad-
vantages suggest that daily dialysis at home or in a center is
preferable to the intermittent schedule.
Meduilazy plasma flow and ureteral pressure in unilateral and
bilateral ureteral obstruction. Kim Solez, Nancy Vernon, Paul M.
Finer, Marilyn Miller and Robert H. Heptinstall, Pathology
Department, Johns Hopkins Hospital, Baltimore, Maryland. To
test the thesis that the concentrating defect in the postobstructive
kidney is caused by altered medullary hemodynamics, the in-
travenous '251-albumin infusion technique (Kidney mt 6:24,
1974) was used to determine inner medullary plasma flow (IMPF)
in rats with bilateral or unilateral ureteral obstruction and after
relief of obstruction. A progressive decline in IMPF was observed
during obstruction, greater in bilateral obstruction (BUO) than
in unilateral obstruction (UUO). By 18 hr after obstruction,
IMPF was 3.71 0.87 (SEM) ml/min/100 g of medulla in BUO
and 7.10 2.69 in UUO, as compared with 32.22 1.10 in
control rats. After relief of BUO or UUO of 18 hr duration,
IMPF rose to 69 to 78% of normal within 2 hr but was never
elevated. In BUO, ureteral pressure rose to 73 mm Hg by 5 hr
after obstruction and did not change during the next 13 hr. In
UUO, ureteral pressure rose to 54 mm Hg by 6 hr after obstruc-
tion and then declined to 32 mm Hg by 18 hr. These data suggest
that 1) the excretory defect in the postobstructive kidney may
be caused by ischemic damage to the renal medulla occurring dur-
ing obstruction, possibly due to increased intrapelvic pressure,
and 2) the more conspicuous concentrating defect in BUO
compared with UVO may be related to higher intrapelvic
pressure and greater reduction in IMPF in BUO.
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Lysosome formation in the renal medulla ofK-deficient rat.
B. Spargo, S. Dube, and G. S. Getz, Department of Pathology,
University of Chicago, Chicago, illinois. In the renal medulla of
potassium-deficient rats, membrane-rich multivesicular droplets
and phospholipids accumulate. These multivesicular droplets
have structural and cytochemical features of lysosomes. In order
to provide quantitative biochemical data on the relationship of
these droplets to lysosomes, a number of lysosomal enzyme
activities have been measured during the course of development
of the potassium-deficient lesion. Activities increased steadily up
to 25 days of potassium deficiency after which they remained at
a constant elevated level. Enzyme activities (expressed as
mzmoles of substrate hydrolyzed/mm/mg of protein) at 0 and
25 days of potassium deficiency were as follows: acid phos-
phatase control (C) = 60; potassium deficient (K) = 440;
-glucoromidase C 64; K = 140; -galactosidase C = 8,K = 15;
cathepsin C 64; K = 122; and acid DNAase C = 6, K — 24.
Alkaline phosphatase also increased: C = 100, K = 235. Upon
repletion of deficient rats with potassium, the enzyme activities
returned to normal at a rate dependent upon the duration of
potassium deficiency. Thus, a 15-day deficient rat returned to
normal in 6 days, while it took 12 days for a 25-day deficient
rat to achieve normal levels. The ultrastructural lesions (MVBs)
were present in all papillary cells on day 2 of K deficiency. No
MYBs were seen in control rats. The 15-day deficient rat lost all
MVBs by day 3 of repletion. The pattern of peptides and
glycopeptides displayed by SDS polyacrylamide gel electro-
phoresis will be presented for normal, potassium-deficient and
repleted-deficient renal medulla.
The hydro-osmotic effect of vasopressin A scanning electron
microscope (SEM) study. Franco Spinelli, Alda Grosso and Rui
C. de Sousa, Medical Research Department, Hoffmann-La Roche,
Basle, and Department of Physiology, School of Medicine,
Geneva, Switzerland. SEM was used to investigate the hydro-
osmotic effect of vasopressin on the apical surface of urinary
bladders of toads (Bufo marinus). Bladders were mounted on
glass chambers and water fluxes were monitored with an optical
method. Tissues were fixed in 2% glutaraldehyde and processed
for SEM. Three types of cells were seen on the surface of
control bladders: large polygonal (granular) cells, with blunt
microvilli; smaller (mitochondria-rich) cells, with longer micro-
villi; and globet cells. Neither exposure of the bladders to a large
osmotic gradient nor exposure to vasopressin in the absence of a
gradient altered appreciably the epithelial surface. In contrast, the
combination of vasopressin and an osmotic gradient resulted in a
conspicuous diminution of the blunt microvffli. However, the
small cells with longer microvilhi remained unchanged. Identical
results were seen with cyclic adenosine monophosphate or
theophylline in the presence of gradient. These findings suggest
that the hydro-osmotic effect of vasopressin is mainly exerted on
the polygonal (granular) cells of toad bladder and confirm
observations made by others with the electron microscope.
Efficiency of NA transport in Necturus proximal tubule.
Kenneth R. Spring and Gerhard Giebisch, Department of
Physiology, Yale University School of Medicine, New Haven,
Connecticut. The transepithelial resistance of Necturus proximal
tubule varied in proportion to the osmolality of the solution used
to perfuse the isolated kidney. Symmetrical hypertonic perfusates
caused the transepithelial resistance to fall and perfusion of
hypotonic solutions resulted in an increased resistance. Cellular
volume changes produced by the perfusion of anisotonic solutions
were calculated to result in alterations in the width of the
lateral intercellular spaces and proportionate variations in the
electrical resistance of the shunt pathway. The ratio of net Na
flux to short-circuit current, defined as the transport efficiency,
was inversely related to transepithelial resistance. Resistance
decreases which were induced by perfusion of hypertonic
solutions resulted in an increase in transport efficiency. Quanti-
tatively similar results were observed during partial replacement
of perfusate NaCl by mannitol or tetramethylammonium chlor-
ide. The strong correlation between transport efficiency and
transepithelial resistance was explained on the basis of a variable,
neutral, back leak of transported Na+ in the form of NaCI.
We propose that salt, accumulated in the intercellular spaces by
cellular active transport, diffuses readily back into the tubule
lumen across the tight junction with a resultant decrease in the
ratio of net Na+ flux to short-circuit current.
Enhanced phosphate reabsorption during vitamin D deficiency
and phosphate depletion. T. H. Steele, .1. E. Engle, R. S. Lorenc,
Y. Tanaka and H. F. DeLuca, University of Wisconsin, Madison,
Wisconsin. Phosphate (P) reabsorption was measured before and
during acute elevation of plasma P in three groups of rats 48 hr
after thyroparathyroidectomy (TPTX): group A, 0.0 1% P, vitamin
D-deficient diet; group B, 0.1% P, vitamin D-deficient diet; and
group C, 1% P diet with normal vitamin D. Control plasma P was
1.4 0.5 mg/100 ml in A, 3.5 0.4 in B and 9.9 0.3 in C; with
filtered P of 129 40 ig/min/kg in A, 337 36 in B and 1256
87 in C. Control fractional excretions (FE) of P were 0.46 0.03%
in A, 0.20 0.03% in B and 10.1 2.0% in C. After P infusion
(1 mg/kg/min), plasma P increased to 8.1 .8 mg/100 ml in A
and 10.1 1.3 in B, but FEpwas unchanged (0.06 0.01% in A
and 0.11 0.03% in B). Additional P infusion increased plasma
P to 17.0 0.5 mg/100 ml in A and 19.0 1.4 in B. Yet, FEp
was only 0.72 0.48% in A and 2.7 1.6% in B. In C, at plasma
P of 18.9 0.6 mg/100 ml, FEp was 30.6 1.8%. FENa at
maximum plasma Pwas 0.43 0.18% in A,0.69 0.33% in B and
1.0 0.1% in C; with a glomerular filtration rate of 9.5 1.7
ml/min/kg in A, 7.1 .6 in B and 10.8 1.0 in C. Other studies
have demonstrated extremely avid P reabsorption in the P-
depleted rat irrespective of the duration of TPTX, level of
plasma or filtered P and presence of vitamin D deficiency. P
depletion results in an enhanced capacity for P reabsorption
which is not counteracted by vitamin D deficiency.
Effects of uremia and steroid therapy on indexes of total
body nitrogen turnover. William P. Steffee, Ralph S. Goldsmith,
Carl F. Anderson and Vernon R. Young, Department of
Nutrition and Food Science, Massachusetts Institute of Tech-
nology, Cambridge, Massachusetts, and Mayo Clinic, Rochester,
Minnesota. The dynamic aspects of whole body nitrogen (N)
metabolism in the uremic syndrome are not clearly understood.
We have attempted to define these indexes (total N flux, protein
synthesis and catabolism) in six normal subjects and in a uremic
patient before and after high-dose steroid treatment. A constant
isotope infusion model was developed in which the enrichment
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of urinary urea with 15-N was monitored during 60 hr of 15-N-
glycine administration. In the uremic subject, the baseline value
for N flux was elevated above normal levels and was increased
further with steroid treatment. Rates of protein synthesis showed
similar changes; however, a marked increase in catabolism was
noted with steroid therapy. In the uremic subject serum urea
Normal Uremic Uremic + steroid
N flux 26.0 4.55 39.0 45.5
Synthesis 23.2 4.52 37.8 39.5
Catabolism 23.3 4.48 36.4 42.9
Rates expressed as mg of N/kg/hr.
increased from 55 to 250 mg/100 ml and total urinary urea
excretion from 3.5 to 16 g124 hr. Serum creatinine values fell
with drug therapy, indicating that the rise in serum urea was not
due to a decreased glomerular filtration rate. A concomitant in-
crease in both serum and urine 3-methyihistidine levels supported
the conclusion of an accelerated rate of muscle protein catabolism
following steroid administration. Further use of this model is
indicated in disease with disordered N metabolism.
Antiglomerular basement membrane (anti-GBM) nephritis:
A spectrum of clinical disease. Paul Stein, Debesh C. Mazumdar
and Herbert Lubowitz, Washington University Medical Center,
Jewish Hospital, St. Louis, Missouri. Human antiglomerular base-
ment membrane (anti-GBM) nephritis is an uncommon form
of glomerulonephritis usually associated with a grave prognosis.
We have followed the course of five patients (two men, three
women) with this entity for periods ranging from three weeks to
six years. The diagnosis was established in each case by immuno-
fluorescent localization of IgG in a linear pattern on the GBM.
Circulating anti-GBM antibodies were documented in three
patients. Diffuse proliferation and crescents were present in four
patients. Electron microscopy in three patients showed dis-
continuities and increased density of the basement membrane
without discrete immune complex deposition. Renal function was
moderately to severely impaired in all cases and one patient died
of renal insufficiency. Pulmonary findings were prominent in
two patients, and a third presented with the nephrotic syndrome.
Clinical courses varied considerably. One patient with Good-
pasture's disease underwent bilateral nephrectomy and has been
maintained on hemodialysis for over a year. Another patient with
this disease was treated with immunosuppressive agents and one
year later had a creatinine clearance of 90 mI/mm despite the
persistence of IgG, mesangial hypercellularity and many obliter-
ated glomeruli on repeat biopsy. Our experience indicates that
despite a supposedly singular immunopathogenic mechanism,
anti-GBM glomerulonephritis may exhibit a protean clinical
course. Immunosuppressive therapy may be effective in some
patients.
Experimental glomorulonephritis (GN) in mice associated with
mesangial (M) deposition of ferritin-iminune complexes (FIC).
M M. Stilmant, W. G. Couser and R. S. Cotran, Department of
Pathology, Peter Bent Brigham Hospital and Mallory Institute of
Pathology, and Department of Medicine, Boston University
Medical Center, Boston, Massachusetts. The immunopathogenesis
of certain types of GN may involve M deposition of immune
complexes. After repeated immunization of mice with ferritin,
urine protein was measured and renal tissue examined by light
(LM), fluorescence (FM) and electron (EM) microscopy. Mice
with circulating antiferritin antibodies had >2+ proteinuria
(controls, 0 to 1+) and exhibited focal glomerular lesions
characterized by increased M matrix, M cell hyperplasia, seg-
mental basement membrane thickening and occasional necrosis
with crescent formation. There was marked M iron deposition
giving glomeruli a lobular appearance by LM. IF deposits of IgG
and C3 were present in a predominately M pattern. Material with
the EM characteristics of FtC was present in the circulation, on
both surfaces of the glomerular basement membrane (GBM) and
in large amounts in the M. FIC were visualized at all levels
across the GBM and were present in subepithelial "humps". EM
also showed circumferential M interposition. Similar findings
were absent in controls injected with saline or with i.v. ad-
ministered ferritin within 24 hr of sacrifice. Thus, in this model
M localization of autologous FIC is associated with GN and
characteristic mesangial lesions resembling those seen in some
types of human GN.
Mechanism for the paradoxical aciduria following alkali
administration (AA) to fasted subjects. B. I. Stinebaugh, M. B.
Goldstein, E. B. Marliss, I. H. Fox, F. X. Schloeder and M. L.
Halperin. Baylor College of Medicine, Houston, Texas and
University of Toronto, Toronto, Canada. The urine pH falls below
5.3 in early fasting, but rises subsequently despite progressive
ketoacidosis. Acute AA caused the urine pH to fall despite a rise
in blood pH and HCO3. In order to investigate the paradoxical
aciduria, seven subjects with fasting ketoacidosis were studied
(Na, 140; K, 4.0; Cl, 105; C02, 17; j3HB, 5.0; and AcAc, 1.0
mEq/liter; pH, 7.33; and PcO2, 33 mm Hg). During the in-
fusion of 85 mEq of NaCl/hr for two hours, the mean control
urine pH was 5.50 0.08 (SEM). Upon administration of either
NaHCO3 (three subjects) or Na lactate (four subjects), the
degree of acidemia decreased (Na, 143; K, 4.3; Cl, 103; C02,
22.5; j3HD, 5.0; and AcAc, 1.0 mEq/liter; pH, 7.37, and PCO2
35 mm Hg). However, the urine pH was 0.33 0.006 U lower in
the experimental period (P < 0.01). The urinary NH4 excretion
decreased (8.4 0.7 vs. 6.4 0.6 tEq/hr, P <0.01) after alkali
despite the increase in urine acidity, while net acid excretion re-
mained unchanged due to a rise in titratable acidity. Oral
supplements of NaCI or KC1 did not alter these results. The
failure of the net acid to increase suggests that the decrease in
urine pH due to alkali infusion is not the result of increased
distal H secretion. We propose that the pH of the proximal tubu-
lar fluid rises with alkali, thereby decreasing NH3 entry into the
proximal tubule. This results in a diminished transfer of NH3
from the loop of Henle to the collecting duct to buffer the H
ions secreted in this nephron segment.
Mechanism of elevation of urinary PCO2 by neutral phosphate
(P04-). B. J. Stinebaugh, F. X. Schloeder, E. Ghafary, W. N.
Suki, M. B. Goldstein and M. L. Halperin, Baylor College of
Medicine, Houston, Texas, and University of Toronto, Toronto,
Canada. Urine PCO2 is elevated above arterial blood (U-B PCO2)
in normal subjects following HC03 administration, but not in
patients with distal renal tubular acidosis (dRTA). P04 (pH =
7.4), by contrast, increases the U-B PCO2 in both normal
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subjects and patients with dRTA. This suggests that the mech-
anisms of raising the U-B PCO2 by P0 differs from that of
HC03. A series of studies was performed in dogs to evaluate
the mechanisms by which P04= raises the U-B PCO2. In six
groups of animals the following substances were infused at a rate
of 400 Mmoles/min: 1) P04, 2) NaH2PO4, 3) Na2 SO4, 4) Tris
(pH = 7.4)and 5) P0' before or after carbonic anhydrase (CA).
The results are as follows:
N Infusion Control Experimental Experimental
8 P0" 22.0 5.84 62.7 11.4
6NaH2PO4 15.0 2.74 17.5 2.12
4 NaSO4 15.6 * 4.45 9.4 1.98
STris 28.8 7.75 51.5 8.76
5 P04= before CA 18.1 6.61 73.1 11.4 7.8 7.1
5 CA before P04 49.0 7.60 3.1 1.26 2.0 1.27
We conclude that 1) elevation of medullary Pc02 is not involved
in the P04= effect, 2) the distal nonreabsorbable characteristic
of P04= is not responsible for its ability to elevate U-B PCO2
and 3) the increase in U-B PCO2 is a function of the buffer
capacity of P04 or Tris and their action is dependent on delayed
dehydration of H2C03 in the renal pelvis.
The effect of combined administration of vasopressin (AD!!)
and parathyroid hormone (PT!!) on phosphate excretion. S.
Stipanuk, N. Kozlov, K. Thirakomen, J. A. L. Arruda and
N. A. Kurtzman, University of illinois, Chicago, illinois. PTH
and ADH each induce a phosphaturia in normal and thyro-
parathyroidectomized (TPTX) dogs. Previous work in this
laboratory has shown that Li blocks the phosphaturic effect of
PTH but not ADH, suggesting that ADH induces phosphaturia
through a mechanism not involving the adenyl cyclase-cycic
adenosine monophosphate (cAMP) system or that ADH activates
this system at a point beyond that inhibited by Li. If this former
hypothesis is correct then an additive effect on P04 excretion of
the combination (PT!! + ADH) would be expected. TPTX dogs
were studied 24 hr after surgery. Five dogs were placed into each
of four experimental groups. Group I received PTH, 1 U/min X 2
hr; group II: PTH, 1 U/mm x 2 hr, + ADH, 3 U/kg/hr during the
last hour; group III: ADH, 3 U/kg/hr x 2 hr; and group N:
ADH, 3 U/kg/hr x 2 hr, + PTH, 1 U/mm during the last hr.
Fractional P04 excretion increased in group I from 2.7 1.3 to
36.5 5.2 (P < 0.01); group II, from 5.0 2.0 to 38.8 2.4
(P < 0.001); group III, from 3.85 1.8 to 24.9 3.1 (P < 0.001),
and group IV, from 1.5 to 37.0 4.1 (P < 0.01). There is no
significant difference between the four treatment groups. The
lack of demonstratable additive effect of PTH and ADH on P04
excretion does not support the hypothesis that ADH and PTH
increase P04 excretion by activating different mechanisms. ADH
most likely activates the adenyl cyclase-cAMP system controlling
renal P04 transport beyond point(s) in the system inhibitable
by Li.
"Comparably massive" penicillin G therapy in renal failure.
W. .1. Stone and C. S. Bryan, Veterans Administration Hospital
and Vanderbilt University, Nashville, Tennessee. Impairment of
penicillin G excretion in renal failure may result in life-
threatening dose-related toxicity, particularly neurotoxicity at
serum levels > 100 Mg/mI. We report a simple method for cal-
culating the daily maintenance dose of penicillin G necessary to
achieve any given serum concentration, based on the endogenous
creatinine clearance (Ccr; in ml/min, not corrected for body
surface area). From constant-rate infusions in 21 renal patients
and 10 control subjects, a nomogram was derived relating Ccr (x)
to the plasma clearance of penicillin G (Cpen) (y): y = 35.5 +
3.35 x (r = 0.97, P < 0.00001). The 24-hr maintenance dose of
penicillin G in units for either constant-rate or intermittent
therapy is given by the product, Cpen x desired mean serum
concentration (jig/mi) x 2300. For eight renal patients (Ccr:
0 to 61.8 ml/min) studied with the aim of achieving a
serum concentration of 20.0 Mg/mI by constant-rate infusion,
the observed concentration was 19.3 6.5 SD. For four renal
patients (Ccr: 0.5 to 67.4 ml/min) studied with the aim of
achieving a serum concentration of 5.0 Mg/ml, the observed con-
centration was 5.8 2.0 SD. The method was shown to be
equally applicable to intermittent infusion. The hemodialysance
of penicillin G by D-4 Kill and Ganibro Nova dialyzers in four
patients was 37.4 ml/min 7.2SD. There was a mean reduction
of t½ during hemodialysis of 45% 9.5 SD. In 18 ward patients
on penicillin G therapy, the relationship between Cpen and C1
was similar to that described in the above nomogram,
Vitamin B-6 deficiency in uremIn William J. Stone, Laken G.
Warnock and Conrad Wagner, Divisions of Nephrology and
Biochemistry, Veterans Administration Hospital and Vanderbilt
University School of Medicine, Nashville, Tennessee. The striking
similarity with regard to signs, symptoms and laboratory findings
between vitamin B-6 deficiency and uremia led to an investigation
of B-6 nutriture in uremic man. Plasma pyridoxal-5-phosphate
(PLP), glutamic-oxaloacetic transaminase in plasma (PGOT) and
erythrocytes (EGOT) and PLP-stimulated EGOT (EGOT index)
were studied in 15 nondialyzed uremic patients (NU), 14
chronically hemodialyzed (mean, 15.8 months) uremic patients
(DU) and 13 controls (C). All were men with mean ages of 45 to
51 yr. Results are expressed as the mean SEM. Both groups of
C 9.30 0.80 6.57 0.39 416 21
NU 5.46 0.54 5.31 0.49 320 29
DU 5.32 0.41 4.07 0.29 330 18
uremic patients were significantly different from controls (P <
0.05 to P < 0.001). Serum creatinine concentrations (mg/100
ml) averaged 1.01 0.05 (C); 8.93 1.01 (NU);and 17.2 1.1
(DU). These results indicate that both dialyzed and undialyzed
uremic patients are vitamin B-6 deficient and that those under-
going hemodialysis may have decreased amounts of EGOT
apoenzyme. Daily B-6 supplements (50 mg of pyridoxine HU)
to NU and DU uniformly returned PLP to normal range or
above. Drugs which interfere with B-6 metabolism or require
B-6 supplements (isonlazid, penicillamine, hydralazine, levodopa,
ethanol, oral contraceptives) may have enhanced toxicity in
uremia.
EGOT
index
1.80 0.05
2.12 0.08
1.60 0.06
U-B PCO2
PLP
ng/ml
PGOT EGOT
U/liter U/liter
Abstracts 103A
Protective effect of angiotensin antagonism in ischemic
kidneys prior to transplantation. N. Stowe, 1. Emma, M
Magnusson, S. Loening, P. Khairallah and R. Straffon, Research
Division and Department of Urology, Cleveland Clinic Founda-
tion, Cleveland, Ohio. The renin-angiotensin system (RAS) has
been implicated in the pathogenesis of acute renal failure
following ischemia. Drugs antagonistic to the RAS were given to
dog kidneys prior to 30-mm ischemia to test this implication. The
kidneys were placed on hypothermic pulsatile perfusion for 24
hr and then autotransplanted with immediate contralateral
nephrectomy. Control dogs (N = 4) with kidneys subjected to 4-
minute ischemia all survived with peak serum creatinine levels on
postoperative day 2 (SC 2) of 4.2 1.3 mg/lO0 ml. Only 50% of
kidneys (N 6) subjected to 30-mm warm ischemia survived with
SC 2 of 8.4 0.9 mg/100 ml. Twenty mg of [Sari, lie8]
angiotensin II (All) administered in 20 ml of saline during the
30-mm warm ischemia yielded 100% survival (N = 4) with SC
2 of 6.3 0.5 mg/100 ml. Ten mg of [Sar', 11e81 All gave 25%
survival (N = 4) with SC 2 of 9.1 1.0 mg/100 ml. Kidneys
treated with SQ 20881 (25 mg, N = 3) and with propranolol (5
mg, N = 4) also resulted in 100% survival with SC 2 of 6.4 0.9
and 5.2 0.4 mg/100 ml, respectively. Kidneys treated with
phenoxybenzamine (20 mg, N 4) and sodium nitroprusside (10
mg, N 4) responded the same as the untreated 30-mm
ischemic group. Perfusion flows during preservation were higher
than control values with all the drugs except phenoxybenzammne.
Survival of the kidneys correlated with antagonism of the RAS
rather than with elevation of flow per se.
Separation of glomerular proteins by gel electrophoresis.
Robert Struber and Emil Kmetec, Department BiologicalSciences,
Wright State University, Dayton, Ohio. A method is presented
for the sequential extraction of glomeruli and the separation of
proteins in each fraction by gel electrophoresis. Rat glomeruli
were prepared by distruption of the cortex through appropriate
screens according to the classical procedure of Krakower and
Greenspoon, followed by lyophyllization for storage at —20° C.
A weighed sample was extracted twice with 0.01 M phosphate
buffer, pH 7, first at 4°C and then at 60°C for three hours each.
The insoluble material remaining was placed in buffered 4.8mM
sodium dodecyl sulfate (SDS) at 37°C for 24 hr. The final
residue was extracted with buffered SDS in the presence of
mercaptoethanol (5mM). Between 90 and 95% of glomerular
protein was solubilized and distributed in the four extracting
solutions. Electrophoretic separations on discontinuous gels, cast
by alternate layering of 8, 6, and 4% acrylamide, indicate that
each extraction removes specific proteins and that proteins with
mol wt > 110,000 appear almost exclusively in the SDS-
mercaptoethanol fraction. Similar, but not identical, results were
obtained with bovine and porcine glomeruli. This procedure was
developed when it was discovered that sonic energy used to re-
lease cellular constituents altered electrophoretic properties of
solubilized protein and appeared to decrease solubility of the
remaining basement membrane. Preliminary experiments suggest
that some differences are evident in the electrophoretic patterns
of proteins solubilized from glomeruli of aminonucleoside-
nephrotic rats.
Hypergastrinemia and gastric acid hypersecretion in uremia.
S. N. Sullivan, D. N. Slaughter, W. C. Watson, R. M. Lindsay and
A. L. Linton, Department of Medicine, University of Western
Ontario, London, Ontario. Twenty-four patients with chronic
renal failure, 22 on repetitive hemodialysis and 2 maintained by
conservative medical management were investigated. Barium ex-
amination of the stomach and duodenum, pentagastrin-stimulated
gastric acid secretion and test meal gastrin stimulation tests were
performed. Of 20 patients who had gastric acid studies, 3 had
basal gastric acid hypersecretion (11.3 to 15.8 mEq/hr), while 13
had elevated maximal acid outputs (45.1 to 91.9 mEq/hr). Only
2 of these 20 patients had radiologic evidence of past or present
peptic ulceration. Fasting and stimulated serum gastrmn determin-
ations in ten patients revealed that not only did the uremic
patients have fasting hypergastrinemia (average, 164 pg/ml;
normals = 45 pg/mI), but they also had excessive and prolonged
gastrin circulation following stimulated gastrin release (levels
stifi elevated or rising at 90 to 1 20 mm). These data confirm the
physiologic role of the kidney in gastrin clearance and support
the hypothesis that impaired gastrin degradation in uremia
results in excessive and prolonged gastrin circulation with work
hypertrophy of the gastric parietal cell mass and gastric acid
hypersecretion.
Renal vein thrombosis in patients with membranous neph-
ropathy: A pathogenetic mechanism. M. Susin, L. Mailloux and
C Becker, Department of Medicine, Division of Nephrology, and
Department of Pathology, North Shore University Hospital,
Manhasset, New York, and Cornell University Medical College,
New York City, New York. Whether renal vein thrombosis (RVT)
causes or is caused by membranous nephropathy (MGN) is un-
clear. Currently available clinicopathologic evidence suggests that
RVT develops after the glomerular lesion. Extraglomerular
deposits of circulating immune complexes in renal venules may
be an initiating factor in RVT. Renal biopsy specimens from
three patients with MGN and RVT were studied by electron
microscopy. In one of the three patients, electron-dense deposits
were found adjacent to the wall of peritubular capillaries and
along tubular basement membranes. Capillary lumens contained
platelet-fibrin thrombi with fibrin extending between widened
and separated endothelial cell junctions. Immune complexes
which pass through glomeruli and are deposited in peritubular
capillaries or renal venules may induce irreversible platelet
aggregation and hemostasis. Propagation of these thrombi within
larger branches of the renal veins could eventually result in
thrombosis of the main branches of the renal vein and the renal
vein itself.
Tubular sodium and calcium reabsorption in the dog: Inter-
relationship of chlorothiazide and parathyroid hormone (PTH).
R. L. Sutton, G. A. Quamme, N. L. M. Wong and J. H. Dirks,
Department of Medicine, Royal Victoria Hospital and McGill
University, Montreal, Canada. Acute administration of thiazide
diuretics to intact dogs causes dissociation of the normally
parallel reabsorption of sodium (Na) and calcium (Ca) in the
distal nephron. The purpose of this study was to examine the
role of PTH (if any) in this thiazide-induced dissociation of
distal Na and Ca transport. Three-phase micropuncture experi-
ments were performed in thyroparathyroidectomized (TPTX)
dogs. Proximal and distal samples were collected i in a control,
hydropenic phase; II) following chlorothiazide (CTZ) infusion;
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and II!) after superimposition of purified bovine PTH. CTZ and
TPTX (phase II) caused significant increases in fractional ex-
cretion (FE) of water (0.9 0.1 to 5.5 0.5%) Na (0.5 0.1 to
5.6 0.3%) and Ca (0.5 0.2 to 1.3 0.3%) FECa/FENa fell
significantly (1.57 0.22 to 0.24 0.04) demonstrating dis-
sociation of Na and Ca transport in the absence of PTH. Micro-
puncture data showed this dissociation to occur in the distal
nephron. Proximal tubular fluid/plasma (TF/P) sodium (0.99
0.004 vs. 1.00 0.008) and tubular fluid/ultrafiltrate (TF/UF)
calcium (1.12 0.02 vs. 1.17 0.03) did not change significantly;
distal TF/P sodium increased significantly (0.22 0.02 vs. 0.55
0.03) while distal TF/UF calcium was unchanged (0.33 0.02 vs.
0.33 0.04). Superimposition of phosphaturic doses of PTH in
phase III produced little further change. It is concluded that
FFH is not involved in the dissociation of Na and Ca transport
produced by acute administration of chlorothiazide.
A decrease in the percent of phagocytes (WBC'S) reducing
nitro-blue tetrazolium (NBT) to nitro-blue formazan (NBF) in
untreated active systemic lupus erythematosus (SLE) and its
reversal by steroids. L. Taclob, S. Patel, V. DeBari and M. Needle,
Renal Service, St. Joseph's Hospital and College of Medicine and
Den tistiy of New Jersey-New Jersey Medical School, Paterson,
New Jersey. Reduction of NBT was evaluated in endotoxin-
stimulated WBC's. 95 2.3 (SD) % of WBC's from 13 normal
subjects; 90 1.6% of WBC's from 12 patients (pts) receiving
steroid therapy for disease other than SLE; 87 3.4% of WEC's
from 6 SLE pts maintained on chronic high-dose steroid therapy;
86 3.2% of WBC's from 5 inactive, untreated SLE pts; and
68 10.0% of WBC's from 5 inactive, untreated SLE pts
reduced NBT after incubation in normal serum. The diagnosis,
activity and treatment results were judged clinically and by renal
biopsy, SLE cell preparations, antinuclear antibody titers and the
serum complement. A smaller percentage of WBC's reduced NBT
in active, untreated SLE than in normal subjects (P < 0.001), non-
SLE steroid pts (P < 0.01), chronic steroid-treated SLE pts
(P < 0.02) and chronic inactive SLE pts (P < 0.02). The per-
centage of WBC's reducing NBT rose in four pts after treatment
from 64 3.7 to 88 2.4% (P < 0.001). Findings of cross-
incubation experiments utilizing normal and various SLE sera
suggest that the changes are cellular and not mediated by serum
factors in vitro. The decrease in the percentage of WBC's reducing
NBT is indicative of a change in the host defense mechanism.
There may be a relationship between this WI3C defect and the
septic episodes in active, untreated SLE.
Decrease in stimulated phagocyte (WBC) nitro-blue tetrazol-
ium (NBT) reduction with prolonged hemodialysis (HD). L
Taclob, S. Patel, V. DeBari and M. Needle, Renal Service and
Department of Medicine, St. Joseph's Hospital and College of
Medicine and Dentistry of New Jersey-New Jersey Medical
School, Paterson, New Jersey. Normal phagocytic cells reduce
NBT after stimulation by endotoxin. 95 2.3% (SD) of
endotoxin-stimulated WBC's from 13 normal subjects reduced
NBT after incubation in normal serum and 94 4.9% of WBC's
from 9 normal subjects reduced NBT after incubation with pooled
post-HD serum (P > 0.02). WBC's from eight repetitive HD
patients harvested before dialysis were incubated in pooled normal
serum, pooled chronic HD serum and individual sera from three
untreated and four treated uremic subjects. WBC's harvested
after dialysis were incubated in normal sera. The percent of
WBC's reducing NBT after the ten incubations ranged from
82 9.7 to 88 6.6%, significantly less than in the normal
subjects (P < 0.01 to 0.001). The percent of post-HD WBC's
reducing NBT from 17 subjects was plotted against the length of
time the subjects were maintained on HD. The results revealed a
highly significant negative correlation (r = —0.86, P < 0.001). The
results suggest a progressive change in cellular function during
maintenance HD. The abnormalities are not corrected by in-
cubation in normal sera or made worse by incubation in various
uremic sera. Whether it is a dialysis-induced deficiency state or a
change in intermediary metabolism is not clear.
Effect of beta-adrenergic blockade on renin response to renal
nerve stimulation (RNS). M. S. Taher, L. G. McLain, L K.
Gilbert, G. A. Aisenbrey, K. M. McDonald and R. W. Schrier,
Department of Medicine, University of Colorado Medical Center,
Denver, Colorado. The effect of DL-propranolol to black renin
secretion (RS) in response to various extrarenal stimuli, such as
hemorrhage and midbrain stimulation, has been interpreted to
support the presence of an intrarenal beta-receptor regulating
renin release. However, this interpretation is difficult for two
reasons: 1) the stimuli result in extrarenal alterations, and 2)
DL-propranolol exerts an anesthetic, as well as a beta-adrenergic
blocking effect. In the present study, the effect of an intrarenal
stimulus, namely RNS, on RS was examined. The effect of DL-
propranolol (anesthetic and beta-blocking activity) and 1-
propranolol (only beta-blocking activity) on this effect of RNS
on RS was examined. In the control group of seven animals, two
sequential RNS increased mean RS from 401 to 1255 U/mm
(P < 0.025) and from 220 to 2179 U/mm (P < 0.01). In a second
group of six animals, the first RNS increased RS from 201 to
1181 U/mm (P < 0.01), after which DL-propranolol was given,
and RNS did not significantly increase RS (33 to 50 U/min). In a
third group of six animals RNS increased RS from 378 to
1802 U/mm (P < 0.025) after which L-propranolol was given
and RNS did not significantly increase RS (84 to 51 U/mm).
The degree of RNS was constant in all groups and no effects on
RS were observed in the contralateral, unstimulated kidneys.
There were no differences in renal hemodynamics or electrolyte
excretion between the groups. The results therefore indicate that
the effect of RNS is mediated by an intrarenal beta-receptor.
Elevated monoamine oxidase (MAO) activity and decreased
serotonin in platelets in uremia and transplantation. C. F. Tam,
M. Wang, M. E. Swendseid and J. D. Kopple, Medical and Re-
search Services, Veterans Administration Wadsworth Hospital
Center and School of Medicine and Public Health, UCLA, Los
Angeles, California. We have recently reported that monoamine
oxidase (MAO) activity is elevated in platelet-rich plasma and
normal in platelet-poor plasma of chronically uremic patients
(CU) and before and after hemodlalysis (HD) in HD patients.
To further characterize this abnormality, MAO activity and
serotonin levels were measured in platelet suspensions from six
normal men, eight male CU, six men receiving HD and five men
with successful renal transplants (Tx; serum creatinine, 1.5 SD
0.6 mg/100 ml). Mean platelet MAO activity, expressed in
mmoles of benzaldehyde formed/mg of platelet protein, was
5.5 3.3 in control subjects, 30.5 11.7 in CU, 35.7 18.9
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pre-HD, 41.3 12.5 post-HD and 56.2 * 23.0 in Tx (control vs.
each experimental group, P < 0.01). Platelet serotonin levels
expressed as zg/mg of platelet protein were 0.92 0.31 in
controls and decreased by at least 50% in each experimental
group (control vs. CU, pre-HD, post-lID or Tx, P < 0.01). During
lID, platelet MAO activity did not change, but platelet serotonin
decreased (P < 0.05). Isopycnic banding and sedimentation rate
fmdings indicated that enhanced MAO activity in uremia is
located in platelet mitochondria. Although the clinical effects of
enhanced platelet MAO activity in uremia are not known, these
results suggest that it may cause decreased platelet serotonin and
thereby contribute to altered coagulation function. Altered
MAO and serotonin in CU and HD may be due to uremic toxins;
however, their abnormal levels in Tx suggest additional causes.
The influence of K+ on renal NH3 production. R. L Tannen
and I. McGill, University of Vermont, Burlington, Vermont.
The influence of K+ homeostasis on NH3 production was in-
vestigated to further define this interaction. Renal cortical
slices from rats K-depleted by dietary restriction produced 31%
more NH3 than slices from pair-fed controls. A high K diet for
one week diminished NH3 production by 5% (161 vs. 169
Mmoles/90 min/g of wet wt; N = 21;P < 0.05), in comparison
with rats pair-fed a normal K diet. Pair feeding did not introduce
an experimental artifact, since animals ingesting similar K+ diets
showed no differences. In contrast to cortex, outer medullary
slice NH3 production from K+depleted animals was similar to
pair-fed controls; while K+loaded rats exhibited more impressive
12% inhibition (154 vs. 175 imoles/9Q min/g of wet wt;N 10;
P < 0.01). In vitro manipulations of K homeostasis with varia-
tion in media K from 0 to 145 mM and concomitant changes in
renal intracellular K from 23 to 146 mM had no detectable in-
fluence on NH3 production by cortical slices. Therefore, K+
loading diminishes while K depletion enhances renal NH3 pro-
duction, supporting the supposition that these variables are linked
in a physiologic control system. The cortical and medullary
observations suggest that alterations in K+ homeostasis may
influence NH3 production selectively at different tubular sites.
Finally, in vitro manipulations indicate that altered ammonia-
genesis does not result directly from acute changes in extracellular
or intracellular fluid K or in the transcellulax gradient of K.
Radionuclide studies following transplantation: Clinical-
pathologic correlations. L. Tapia, I. Hurley, J. Cheigh, A. L
Rubin and K. H. Stenzel, Rogosin Kidney Center and Depart-
ment of Medicine, The New York Hospital-Cornell Medical
Center, New York City, New York. Decreased or absent renal
function is a common problem following transplantation. Radio-
nudide procedures provide a rapid, noninvasive technique for
evaluating renal blood flow and function, even in anuria. This
study correlates changes in renal scans with clinical and
pathological findings in 85 patients transplanted in 1973. Tech-
netium 99m angiograms and 131I-hippuran renograms were done
at frequent intervals after transplantation, and 40 kidneys were
studied histologically. Many variations were observed and an
attempt was made to correlate different patterns of hippuran
uptake and excretion with specific clinical and pathological find-
ings. Rapid uptake over the kidney and progressive accumulation
were associated with either acute tubular necrosis or acute
rejection. These changes were reversible, unless some other
complications arose (abscess, fracture). Delayed uptake, and
plateauing of subsequent counts, was associated with a poor
prognosis and loss of the transplant, especially if progressive.
Some of the patients with good renal function had unique
renograms consisting of rapid uptake, initial rapid excretion,
followed by plateauing of counts, suggesting a double population
of nephrons. These patients' renograms subsequently deteriorated;
kidneys were removed and revealed delayed type hyperacute
rejection. Radionucide studies are safe and accurate, correlate
with specific posttransplantation syndromes and provide critical
guides to therapy.
Goodpasture's syndrome: Two cases with contrasting early
course and management. S. Teichman, W. A. Briggs, M. R.
Knieser and R. W. Enquist, Department of Nephrology, Walter
Reed Army Medical Center, Washington. D.C. In two patients
with hemoptysis and hematuria, Goodpasture's syndrome was
documented by clinical presentation, demonstration of circulating
anti-glomerular basement membrane antibodies (anti-GBM-Ab)
and demonstration of linear immunofluorescence for IgG along
renal and alveolar basement membranes. One patient was con-
sidered to have progressive disease and was treated with pred-
nisone and cyclophosphamide; clinical remission with eventual
disappearance of hematuria and detectable circulating anti-
GBM-Ab followed. The other patient did not have active
hemoptysis at time of referral and no therapy was instituted.
After 12 months' follow-up, hemoptysis remains quiescent but
hematuria and positive anti-GBM-Ab persist. Although therapy
appears to have been particularly effective in one patient, the
benign course of the other precludes premature enthusiasm for
early intervention.
Specific immunosuppression: Removal of DNA antibodies
with an immunoadsorbent. D. S. Terman, L Stewart, A.
Hoffman, R. I. Carr and R. Harberck (Introduced by A. C.
Aifrey), University of Colorado, Veterans Administration Hos-
pital and National Jewish Hospital, Denver, Colorado. Systemic
lupus erythematosus (SLE) is considered to be at least partially
mediated by antibodies to DNA and their specific removal would
appear to be a logical therapeutic objective. Selective removal
of antibodies specific for DNA from circulating serum was
effected with an immunoadsorbent comprised of 50% DNA-
cellulose and 3% ionagar mixed in a ratio of 1:3 at 56°C and
drawn into a 25-cm glass cylinder. A glass rod, 0.5 cm in
diameter, positioned in the middle of the column, was with-
drawn after the cellulose-agar mixture solidified leaving a channel
for fluid to circulate. Forty ml of an antiserum to DNA obtained
from a patient with SLE was added to both experimental and
control circuits and circulated with a hemodialysis roller pump.
Serial aliquots were withdrawn and assayed for antibody in an
ammonium sulfate precipitation assay. Results showed a 70%
decline in DNA binding of serum passed through the DNA-
cellulose column over an eight-hour period at a flow rate of 70
mi/mm. Minimal 125 I-DNA was released from the column during
the same time frame. As flow rate increased from 70 to 210
ml/min, the hourly decline in DNA binding improved from 9 to
17%, respectively. When the column incorporated threefold
more DNA, and DNA antibody was circulated at 210 ml/min,
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DNA binding was decreased by 72% over a two-hour period.
Control columns withdrew far less antibody over the same
periods. The results suggest that the specific removal of circu-
lating DNA antibody with an immunoadsorbent may be a
feasible and efficient procedure.
High potency rabbit antithymoctye globulin in cadaver renal
transplantation. F. Thomas, H. M. Lee, J. S. Wolf I. Thomas,
.1. Pierce, M. Mihington and B. Nelson, Medical College
of Virginia, Richmond, Virginia. Using strict quality control
standards and selective pooling of individual rabbit sera, a rabbit
ATG preparation of high potency (primate skin graft survival of
35 to 53 days) has been developed. In 30 cadaver primary and
secondary transplants, the one-year patient survival is 97% and the
graft survival is 78%. No kidneys were lost to acute rejection
before the second month and the overall incidence of irreversible
acute rejection is 3% compared to 28% in control groups. These
results contrast markedly with the patient and graft survival seen
previously in our unit (72% and 52%, respectively) without ATG
using similar patient management and also with previous results
in our unit using horse ATG in which the patient and graft
survival as well as the incidence of irreversible rejection was
similar to the non-ALG series. Patient selection was not a factor
in these improved results since 37% of patients were over age
45 yr, 23% were presensitized and 20% of transplants were
secondary. Quality control of both immunosuppressive potency
and toxicity of ATG was found to be critical to attainment of
this improvement in patient and graft survival. These results using
high potency ATG in cadaver renal transplantation are encourag-
ing and, in addition, may help to explain why clinical ATG
preparations of low potency by primate skin graft survival
criteria have not proved to be of value in previous clinical trials.
Does successful renal transplantation reduce the accelerated
atherosclerosis of renal failure? F. Thomas, H. M. Lee, J. S.
Wolf and C. Wilson, Medical College of Virginia, Richmond,
Virginia. Few follow-up studies of long surviving dialysis or
transplant patients are available to assess the life-risk factors in
long survivors. The Seattle group has recently reported a high
incidence of arteriosclerosis in dialysis patients surviving beyond
a few years with 80% of patient deaths beyond six years related
to arteriosclerosis. In Richmond, 102 renal transplant patients,
who survived at least one year after transplantation, have had
a follow-up of 1 to 12 yr with 47 patients surviving over 8 yr.
Over 90% of late transplant deaths are not related to arterio-
sclerosis and the incidence of clinical arteriosclerosis in long-
term (8 to 12) survivors is less than 5%. Of patients surviving
beyond 1 yr, 38 are over 30 yr of age with a mean age of 37.3
yr. The mean follow-up in this group is 7.6 yr and only 6% of
patients have died of arteriosclerosis (P < 0.05 for both The
Dialysis Registry and the Seattle arteriosclerotic death rate).
The incidence of clinical arteriosclerosis of 8% is also less in
these long-surviving transplant patients matched for age with the
Seattle group. In summary, these studies of our long-term renal
transplant patients suggest that renal transplant patients over a
long-term (8 to 12 yr) period did not show as high a risk of
death from arteriosclerosis as seen in long-surviving renal failure
patients. These studies further emphasize the need for detailed
studies of the complex factors which may be operative here.
Antibody-coated bacteria in urinary tract infection: Long-
term follow-up studies. Virginia Thomas, Alexis Shelokov and
Marvin Forland, University of Texas Medical School, San
Antonio, Texas. Antibody-coated bacteria have been detected by
immunofluorescence in urinary sediments from 40 of 41 patients
with chronic pyelonephritis (CPN), 9 of 11 patients with acute
pyelonephritis and 1 of 24 patients with cystitis. Twenty-four
of these 76 patients had chronic or recurrent infections which
provided an opportunity to compare their clinical courses with
results of sequential fluorescent antibody (FA) tests. Sixteen
patients with parenchymal infections were followed from 3 to
30 months. FA findings remained positive on multiple urine
specimens from six patients with CPN associated with renal
calculi, papillary necrosis or other structural abnormalities. Four
patients with CPN relapsed with the FA findings remaining
positive. Four other patients with CPN had reinfections; the FA
fmdings remained positive in specimens from two of these
patients. Results of FA tests changed from negative to positive
in three patients; direct localization studies in all three indicated
the development of upper urinary tract infections. Eight patients
with recurrent cystitis were followed from 1 to 22 months; five
of the recurrences were reinfections and three were apparent
relapses. The FA findings remained negative with each recurrence.
These data suggest the appearance of antibody with bacterial
invasion of the upper urinary tract, the persistence of antibody
in chronic parenchymal infection and the absence of antibody in
recurrent or persistent cystitis.
Effect of varying perfusion pressures on output of NA and
renin from kidneys of spontaneously hypertensive (SH) rats. L
Tobian, M. A. Johnson, J. Lange and S. Magraw, University of
Minnesota School of Medicine, Minneapolis, Minnesota. In Kyoto
SH rats is the kidney itself "re-set" with regard to Na and renin to
ensure hypertension? Isolated kidneys from 28 Kyoto normo-
tensive (N) and 30 Kyoto hypertensive (SH) rats (16 weeks old)
were perfused at 50, 75, 100, 130 and 160 mm Hg. SH kidneys
had a significant 35% lower blood flow at all five perfusion
pressures and also at maximum dilatation with papaverine at 50
mm Hg so vascular resistance was higher at all inflow pressures in
SH kidneys (P < 0.00 1). Nevertheless, urinary output of Na, and
volume at all five levels of inflow pressure, was almost identical
for SH and N kidneys. Thus, SH kidneys do not have a sub-
normal excretion of Na at normotensive inflow pressures as do
kidneys from rats with "post-salt" hypertension. A tendency to
Na retention is apparently not supporting spontaneous hyper-
tension. We suspected that SH kidneys would release super-
normal amounts of renin at normotensive inflow pressures. In
fact, SH kidneys released significantly lower amounts of renin
per g of kidney at all five levels of inflow pressure, averaging a
65% lower rate than the N kidneys (P < 0.01).Hence, spontaneous
hypertension is not supported by a supernormal renin release
inherent in SH kidneys. One can speculate that SH rats normally
have an elevated sympathetic tone which stimulates release of
renin. The denervation which occurs in isolating kidneys might
therefore produce a proportionally greater percent loss of
sympathetic influence in SH kidneys, which could possibly
account for some of their reduced renin release. SH kidneys
are apparently not "re-set" to maintain hypertension with Na
and renin.
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Clinical effects of warm ischemia on the procurement,
preservation and transplantation of the kidney. Luis H Toledo-
Pereyra, Allan W. Moberg, Ciive 0. Callender, Richard L. Simmons
and John S. Na/arian, Department of Surgery, University of
Minnesota, Minneapolis, Minnesota. With the present organ
preservation techniques, over 50% of the preserved kidneys are
exposed to some period of warm ischemia (WI) prior to removal
from the donor and initiation of preservation. Over the past two
years, 178 cadaver kidneys were preserved by hypothermic
pulsatile perfusion. One hundred forty-seven (8 2%) of these
kidneys were transplanted; the rest were eliminated, mainly
because of nonavailable recipient (6%) and warm ischemic
damage (6%). Of the 111 kidneys that were transplanted at this
medical center, 71(64%) functioned immediately, 36 (32%) had
delayed function and 4 never functioned. There was a direct
relationship between warm ischemic damage (>20 mm) and/or
long-term preservation (LTP) (>24 hr) and acute tubular necrosis
(ATN) after transplantation. WI and LTP did not significantly
affect the late function of the preserved and transplanted kidneys.
However, 75% of the kidneys preserved for more than 30 hr
that had more than 20 mm of WI before preservation developed
ATN after grafting. The use of methylprednisolone or phenoxy-
benzamine during harvesting or preservation did not prevent the
appearance of ATN.
Studies on the probable antigen of acute poststxeptococcal
glomerulonephri*is. Gerhard Treser, Umrana Ahmed and Bernardo
Rodriguez-Iturbe, Renal Service, Departments of Medicine and
Pediatrics, New York Medical College, New York City, New
York. Fluorescein-labelled IgG (IgG-AGN) of sera of patients
with acute poststreptococcal glomerulonephritis (AGN) contain
an antibody which stains the glomerular basement membrane and
the mesangium of kidney biopsy specimens of patients with AGN
obtained in the first week of the disease. The staining is com-
pletely inhibited by prior incubation of the IgG-AGN with the
supernates of disintegrated nephritogenic group A streptococci.
The sediment containing primarily the streptococcal cell walls
does not inhibit. Immunodiffusion of the supernate against sera
from AGN patients results in one or occasionally two precipitin
lines. The precipitin lines formed by the supernate of different M
types show a reaction of identity. Precipitates obtained by the
addition of ammonium sulfate (AS) (60%) to the streptococcal
supernate inhibit the staining capacity of IgG-AGN. The material
which is not precipitated by 60% AS does not inhibit staining.
Polyacrylamide gel electrophoresis of the supernate shows the
presence of eight protein bands. When the supernate is subjected
to column chromatography, five peaks are obtained. Only the
last peak preabsorbs IgG-AGN. Two fast-moving protein bands on
acrylamide gel electrophoresis were found to contain the
antigenic fraction. Streptolysin is not identical with the probable
nephritogen.
Treatment of high blood pressure with propranolol (P) and
hydralazine (HE) in uremic patients: Renal function effects.
B. Ale/andro Trevino and B. Gonzblez, Nephrology Department,
General Hospital, National Medical Center, Mexico. P produces
good results in the treatment of high blood pressure by lessening
cardiac outflow and renin (R) secretion. It has been used in
combination with HE. We studied 17 patients with chronic renal
failure; 5 of them had hypertensive neuroretinopathy. The range
of serum creatinine concentration had varied from 2.2 to 18.5
mg/100 ml. Treatment lasted from 9 to 107 weeks. Daily doses
of P were 120 to 640 mg (mean, 200 mg). One patient did not
respond. Before treatment the average blood pressure (BP) while
decubitic was 208.8 6.8 mm Hg for systolic (S) and 135.0
3.8 mm Hg for diastolic (D); following treatment BP dropped to
148.8 7.7 and 95.0 4.2 mm Hg, respectively (P < 0.001).
Pretreatment BP while orthostatic was 200.6 8.0 (S) and 130.6
3.7 mm Hg (D); following treatment BP fell to 143.1 8.1 and
93.5 4.8 mm Hg, respectively (P < 0.001). The heart rate fell
from 84.1 3 to 69.5 3.0 beats/mm (P < 0.00 1). We studied
renal function in 11 patients and found in five an improved
glomerular filtration rate (GFR); GFR decreased in the other five
patients. There were no modifications in urine and serum
osmolarity, or in urinary sodium. Mean serum Na concentration
fell from 138. 1 to 135 1.5 mEq/liter (P < 0.05). Our
results show reduction in BP, and in increase in GFR in patients
with a creatinine clearance > 20 ml/min. The efficiency of this
treatment probably was due to the inhibition of R or to some
undetermined modifications in renal Na metabolism.
Respiratory function in uremic patients: Their variations in
relation to hemodialysis. B. Ale/andre Trevino, C. Antonio Silva,
A. Carlos Qzstillo and M. Emiio Exaire, Nephrology Department,
General Hospital, National Medical Center, Mexico. We have ob-
served that patients with chronic renal failure on long-term
hemodialysis (H) have more and severe respiratory complications
and a great percentage of them die of this cause. In order to ex-
plain this, we performed routine pulmonary function tests
(spirometry and gasometry) in two similar groups of nine patients
each. Group II was receiving H; we obtained the following
results. There was neither hypoxia nor hypercapnia and pH was
similar in both groups. In patients not receiving H a) resting
dead space was 0.17 0.06; and on exercise was 0.22 0.05
liters; b) volume minutes per square meter of body area was
6.41 1.88 and tidal volume was 0.46 0.21 liters; c) vital
capacity was 80% of normal at the first second. In patients in
group II a) resting dead space increased to 0.22 0.08, and
with exercise to 0.32 0.13 liters; b) volume minutes increased
to 9.85 4.04, and at rest, 0.68 0.25 liters; and, finally, c)
vital capacity decreased by 50% of normal at the first second.
There were differences in both groups. It is possible that the
abnormalities mentioned above could influence the development
of respiratory complications and could be due to intrinsic or
extrinsic troubles caused by uremia and influenced by H.
Renal vein thrombosis (RVT) and membranous glomer-
ulonephropathy: Incidence and relationship. Phillip A. Trew,
aaude G. Biava, Richard P. Jacobs and James Hopper, Jr.,
School of Medicine, University of California, San Francisco,
California. RVT was found in 5 of a series of 82 adult patients
with membranous glomerulonephropathy (MN); RVT had been
looked for by venography on 17 occasions in 15 patients with
MN because of deterioration in renal function, massive protein-
uria or presence of thromboemboli. RVT was never observed
in 63 patients with lipoid nephrosis (nil disease), although some
had venous thromboses of the leg. The five patients with RVT
(6% of all patients with MN) all had nephrotic syndrome (NS).
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RVT was unilateral in three patients; bilateral biopsy specimens
were available from two and MN was bilateral in both. One
patient had radiologic evidence of patent renal veins at the time
MN was diagnosed; RVT developed six months later. Proteinuria
and NS preceded the onset of RVT by five months to 15 yr in
the other four patients. Pulmonary embolism complicating NS
was the commonest clinical presentation (four of five). The
classic clinical features of RVT were inconstantly present, and
appeared to relate more to infarction of a kidney. Treatment of
RVT (anticoagulants and surgery, if necessary, to remove
thromboemboli) was independent of treatment of MN with
intermittent high-dose steroids (200 mg prednisone every 48 hr).
The evidence suggests that RVT is not a cause of MN, but rather
a not uncommon complication of MN; its presence should be
suspected in patients who have thromboemboli complicating
MN with NS.
Two-year experience with bovine graft arteriovenous (AV)
fistulas in 100 patients. B. A. VanderWerf, Howard E. Katzman,
A. Frederick Schild and James L. Katsikas, University of Miami
School of Medicine and Veterans Administration Hospital,
Miami, Florida. Bovine graft AV fistulas were created in 100
patients only after "conventional" AV fistulas failed or were im-
possible to be made. Thirteen patients were diabetics. Average
age was 48.7 yr (range, 11 to 84 yr). Standard U-shape forearm
graft was done in 77 patients; extension into upperarm, 6
patients; straight forearm graft, 12 patients; and U-shape
thigh graft, 5 patients. Results are shown in the foliowing table:
0-3 4-6 7-12 13-24 months
Successes
No complications 79 53 34 14
Correctable compl. 12 15 18 14
Failures 9/100 1/69 1/53 1/29
In ten patients two or more grafts were done. Thrombosis
occurred 37 times in 29 patients; 24 thrombectomies were
successful. Seven patients were regrafted, one graft was extended
in the upperarm and five patients were never regrafted. Infection
was the second most frequent complication, leading to graft
failure in four patients. Drainage or antibiotic therapy cured
most infections, but regrafting had to be done in four patients.
Aneurysms occurred three times and were resected in two
patients. Cardiac failure, in one patient, was corrected by band-
ing of the graft. A brief description of the surgical technique will
be given. Our experience in the prevention or treatment of
complications or both will be discussed. Bovine-graft AV fistulas
have proven to be very successful for blood access for repetitive
hemodialysis in dlabetic and other patients in whom "con-
ventional" AV fistulas fail or cannot be created.
Hemodialysis in chioroquine poisonin John C. Van Stone,
Department of Medicine, William Beaumont Army Medical
Center, El Paso, Texas, and Veterans Administration Hospital,
University of Missouri Medical Center, Columbia, Missourt
Chloroquine is a commonly used antimalarial thug with a very
low therapeutic to toxic ratio. There have been several deaths in
children due to accidental ingestion. A study was designed to
evaluate the treatment of chloroquine intoxication by hemo-
dialysis. Chloroquine (mol. wt, 320 Daltons) was determined by
a photometric method which measured only unmetabolized
chloroquine. Cordis Dow Hollow Fiber kidneys were used with
single-pass dialysate (blood flow, 200 ml/min; dialy sate flow, 500
ml/min). In vitro studies showed moderate clearance from both
noncolioid solutions and whole blood (noncolioid = 66.6mI/min;
whole blood = 53.4 mI/mm). Although in vivo dialysis in dogs
gave similar results (57 mI/min), dialysis did not reduce mortality.
Eighteen mg/lb of chloroquine given by i.v. infusion over two
hours was uniformly fatal in four dogs treated with dialysis and
four dogs without dialysis. Twelve mg/lb was not fatal in any dog
with or without dialysis. Less than 5% of the administered dose
was removed by dlalysis for six hours even though dialysis was
started concomitantly with chloroquine infusion and urinary
losses were minimal suggesting intracellular accumulation of the
thug. The volume of distribution of chloroquine after a two-hour
infusion with no dialysis calculated from serum chloroquine
values was 10.9 times body wt. Red blood celi chloroquine
averaged 4.0 times serum values. Dialysis is ineffective in
chloroquine poisoning probably because chloroquine rapidly
becomes intracellular after administration.
Uterine prostaglandin E (POE) secretion and uterine blood
flow. R. C Venuto, T. O'Dorisio, J. H. Stein and T. F. Ferris.
Department of Medicine, Ohio State University, Columbus, Ohio.
The factors involved in the regulation of uteroplacental blood
flow (UPBF) are not clear. It has been suggested that some
vasodilator substance is responsible for the adaptive increase in
UPBF during pregnancy and that toxemla may result from a de-
creased production of such a substance. Therefore, studies were
performed in pregnant rabbits to assess the effect of inhibition of
prostaglandin synthesis (P1) on UPBF. Cardlac output and
UPBF were measured using radiolabelled microspheres. POE
concentration was measured by immunoassay in the uterine vein
and peripheral artery of the pregnant nephrecto mired rabbit.
Either meclofenamate (Me) or indomethacin (Indo), 2 mg/kg,
was given. Mean arterial pressure increased from 86 to 98 mm
Hg (P < 0.001) after P1. Cardiac output was unchanged after P1,
326 vs. 340 ml/min, while UPBF fell in each study with a mean
decrease from 16.5 to 7.8 mI/min (P < 0.01). Uterine vein POE
concentration was extremely high in the control period, 172
ng/ml, while peripheral arterial POE was 2.1 ng/ml. Intra-
venous administration of Me or Indo reduced uterine vein
POE to 23 ng/ml (P < 0.01) and arterlal POE to 1.0 ng/ml (P <
0.05). Male and nonpregnant female rabbits had lower arterial
POE, 0.37 ng/ml (P < 0.05). Studies in non-nephrectomized
pregnant animals demonstrated that uteroplacental (UP) secretion
of PGE was five times greater than renal secretion. These studies
demonstrate that the rabbit UP unit is a rich source of PGE and
suggest that production of the vasoactive lipid may have a key
role in regulating UPBF during pregnancy.
Oral loading of potassium causes elevated plasma and urinary
aldosterone without change in plasma renin activity. G. W.
Viol, P. Al. Keane, D. Cauthier and E. K. M. Smith, McMaster
University and St. Joseph's Hospital, Hamilton, Ontario, Canada.
The effect on plasma and urinary aldosterone (PA and UA) and
plasma renmn activity (PRA) of acute oral ingestion of 90 mEq of
potassium has been studied in ten normal male subjects on free
Abstracts 109A
Na and K diets. PA, UA and PRA were measured by radio-
immunoassay and plasma cortisol (PC) by competitive protein
binding assay. Each experiment extended over eight hours.
Control plasma samples were collected at 1000 and 1200 hr and
test plasma samples at hourly intervals thereafter until 1600 hr.
Control and test urine collections were made from 0800 to
1200 and 1200 to 1600 hr, respectively. A total of 90 mEq of K
was ingested orally between 1200 and 1400 hr. Plasma K rose
significantly from 4.2 0.2 (mean SD) to a maximum value of
4.7 0.4 mEq/liter (P < 0.01). PA rose significantly from 8.6
2.9 to a maximum value of 17.0 7.2 zg/100 ml (P < 0.01). No
alteration was observed in plasma Na+ or PRA but diurnal
variation was seen in PC. Urinary K+, Na+ and aldosterone
excretion rose significantly; urinary K, from 18.8 7.5 to
36.8 10.0 mEq/four hours (P < 0.01); urinary Na, from
32.8 10.9 to 57.4 31.8 mEq/four hours (P < 0.01); and
urinary aldosterone, from 3.1 t 1.3 to 4.8 2.0 pg/four hours
(P < 0.01). This study supports the hypothesis that K is a con-
trolling factor for aldosterone secretion independent of renin
release, andrenocorticotropic hormone (ACTH) stimulation or
plasma sodium concentration.
Further evidence for coupling of proximal tubule glucose
transport to volume reabsorption. H. R. von Baeyer, J. B. Van
Liew and D. K. Hare, Departments of Medicine, Biophysics and
Physiology, SUNY at Buffalo and Veterans Administration
Hospital, Buffalo, New York. The relationship between proximal
glucose transport and fluid reabsorption was examined in the
presence of elevated plasma glucose (PG) using free-flow micro-
puncture techniques. Rats were infused with a 30% glucose
solution to achieve plasma levels 20 to 70 mmoles/liter. End-
proximal tubule fluid samples were taken under clearance
conditions and analyzed for glucose (enzymatically), inulin
and osmolarity. Simultaneous plasma samples were similarly
measured. Single nephron filtration rate (SNGFR), glucose
transport (TG) and tubule fluid to plasma ratios (TF/P) were
calculated. The average end-proximal (TF/P)Ifluljn decreased
from a control value of 2.69 to 1.55 0.31 SD (N = 80) during
glucose infusion. TG is dependent on SNGFR (r = 0.64,N = 39).
Glucose transport is also correlated with (TF/P)Inulin (r 0.53,
N 39). End proximal (TF/P)osm is indistinguishable from 1.0
and (TF/P)G is 1.09 0.19 SD(N = 92)inthepresence of large
variations of From this data, our concept of proximal
glucose transport under hyperglycemic conditions requires mod-
ification. A significant glucose concentration gradient is never
established as would be predicted by a carrier-mediated system
with a true TmG. The total glucose reabsorbed (TG) appears to
be primarily determined by the volume of filtrate reabsorbed, a
function of SNGFR and (TF/P)Inuiin. A TmG as required by a
saturable transport process does not exist.
Renal y-glutamyl transferring activities. P. Wadoux, G.
Lemieux and 7'. C. Welbourne, Department of Medicine,
University of Montreal, Montreal, Quebec. Glutamine synthetase
(GS), 'y-glutamyl-transferase (GT) and y-glutamyltranspeptidase
(GPT) all catalyze reactions involving the transfer of 'y-glutamyl
radicals to acceptor molecules. The 'y-glutamyl donors for the
above systems are glutamate (GS), glutamine (GT) and gluta-
thione (GTP) with the corresponding acceptors being ammonia
(GS), glutamine (GT) and aminoacids (GTP). GT and GS may
play a role in regulating the availability of 'y-glutamyl moieties
for the y-glutamyl cycle (Meister, Science 180:33, 1973). To test
this, the activities of the three enzymes were assayed in
homogenates of whole rat kidney as well as homogenates of the
cortex and outer medulla. The results are shown below:
GS
Whole 2137 790.7 73.0
kidney
Cortex 2040 750.0 70.6
Outer 3180b lOSS.6b l025b
medulla
aunits mmoles/hr/g.
bMedulla higher (P < 0.05) than cortex.
The greater activity of GTP in the outer medulla composing in
part the pars recta (site of amino acid reabsorption) is in harmony
with the role of this enzyme in amino acid reabsorption. The
increase in both GT and GS in parallel with GTP is consistent
with the proposal that GT provides auxiliary 'y-glutamyl radicals
to the cycle while GS may channel excess yglutamyl moieties
into glutamine.
Immediate effect of nephrotoxic sera (NTS) on whole kidney
glomerulotubular balance (GTB) in awake dogs. I. P. Wagnild,
Nephrology Section, Veterans Administration Hospital and
University of Wisconsin, Madison, Wisconsin. NTS produces
immediate glomerular inflammation similar to that seen clinically
in acute proliferative glomerulonephritis (GN). Proteinurla occurs
within minutes. Functional alterations in GTB were assessed in
awake dogs utilizing three different protocols starting 20 mm
after NTS injection. Group I acute saline volume expansion
(ASVE) (five dogs with chronic aortic and left renal vein
catheters). Following NTS, mean creatinine clearance (Ccr) de-
creased from 98 to 78 ml/min, total renal plasma flow from 326
to 283 ml/min, filtration fraction from 36.4 to 33.9%, urinary
excretion of sodium (UVNa) from 81 to 4.9 zEq/min, and
fractional excretion of sodium (FENa) from 0.58 to 0.05%.
ASVE induced a mean absolute increase in FENa of 1.18%
compared to 2.6% at an earlier study (P < 0.005). Group II
tubular maximum para-aminohippurate (TmPAH) (seven dogs):
Following NTS, mean Cr decreased from 104 to 77 ml/min and
FEN8 from 1.6 to 0.82%. T5PAH was 13.75 before and 15.34
mg/min after NTS (F> 0.1). TmPAH/100 ml GFR thus increased
from 14 to 22.1 mg/mi (P < 0.05). Group III Tm glucose (six
dogs). Following NTS, mean Ccr decreased from 86 to 61 mI/mm;
CPAH was unchanged, 215/218 ml/min before and after,
respectively. Both the filtered load (FL) and tubular reabsorption
of glucose decreased following NTS, but the FL to a greater
extent in five of six dogs. Thus, mean Tm glucose/glomerular
filtration rate increased from 4.97 to 5.76 mg/ml. Mean blood
pressure was similar before and after NTS in all groups. NTS
produces an immediate disruption in whole kidney GTB with
tubular functions, both reabsorptive and secretory, continuing at
a higher level than the glomerular component.
'y-Glutamyl Transferring Ac.tivitya
GTP GT
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Essential amino acid therapy compared with ketoacid therapy
in chronic renal failure (CR.F). Mackenzie Walser, Departments
of Pharmacology and Medicine, Johns Hopkins Medical Institu-
tions, Baltimore, Maryland. Keto-analogues of essential amino
acids (EAA) are in part converted to EAA in the body and may
thereby improve nitrogen balance (bN) and reduce urea nitrogen
appearance rate (U) in CRF when added to low protein diets, as
shown previously (J am Invest 52:678,1973). They also im-
prove bN and reduce U in obese subjects undergoing total
starvation (J am In vest, Oct, 1974). To determine whether they
exert N-sparing effects in CRF greater than can be attributed to
their conversion to EAA, 16 comparisons were made in 13 stable
patients with mean glomerular filtration rate 3 mI/mm, (1) while
receiving 10 g/day of EAA and (2) while receiving 14 to 16
g/day of the keto- (or in some cases hydroxy-) analogues of val,
leu, ile, phe and met plus 2.3 g of the other EAA (lys, thr, trp
and his). Net N intake (total N intake minus urinary protein N)
averaged 3.6 g/day and was held constant or nearly so. When
(1) was followed by (2), U fell from 3.5 t 0.5 to 1.9 0.2 g/day
(P < 0.01) and bN improved from —1.49 0.45 to —0.26 0.17
g/day (P < 0.025). However, when (2) was followed by (1), U
remained low (1.8 g/day) for the four to nine days of observation
and bN did not change significantly. Thus, these analogues spare
N in CRF more efficiently than do EAA, and their effects persist
for at least a week after cessation of therapy.
Urinary acidification by proximal straight tubules. David G.
Warnock, Maurice B. Burg and Gerald G. Vurek, National
Institutes of Health, Bethesda, Maryland. Prior analyses of
acidification by renal tubules have been limited by the lack of
any direct micromethod for the measurement of bicarbonate
concentrations, and have depended upon assumed intraluminal
PCO2. We have developed a method ("Picapnotherm") which
measures total CO2 with a sensitivity of 10 pm/10 nl sample. It
measures the heat produced when acid-releasable CO2 reacts
with lithium hydroxide. Proximal straight tubules were dissected
from rabbit kidneys and perfused in vitro. Total CO2 content
was measured in the bath, initial perfusates and in collected fluid.
When bath total CO2 was 25 mM, the mean steady state level in
the collected tubular fluid (at slow perfusion rates) was 14 mM
and was the same whether the initial total CO2 was zero or 25
mM. The approach to the steady state is described by a pump-
leak kinetic model with tvi of 23 sec. We conclude the following:
a). Isolated rabbit proximal straight tubules generate considerable
transepithelial bicarbonate gradients, consistent with urinary
acidification. b). The epithelium is highly permeable to bicarbon-
ate or CO2 or both. c). The steady state CO2 level is a balance
between opposing pump and leak systems.
Ouabain and acetazolamide inhibition of Q-flux in frog skin:
Evidence for two distinct active Cl — transport mechanisms.
Charles 0. Watlington, Samuel D. Jessee and Lillian B. Taylor,
Department of Medicine, Medical College of Virginia, Richmond,
Virginia. Active Q transport is demonstrable in the ascending
limb of the mammalian loop of Henle and several other epithelia.
Inhibition by ouabain or acetazolamide has been shown in most
cases, but rarely has one system been evaluated with both sub-
stances. This study tests the hypothesis that two distinct active
a — transport mechanisms exist, one ouabain-sensitive, the other
acetazolamide-sensitive. For this purpose, the three active Cl —
transport systems of isolated short-circuited skin of Rana
pipiens were employed. We assessed the effect of each agent.
placed on the skin inside, on Cl fluxes. The first system, net Q
influx in ordinary Ringer's solution, was markedly inhibited by
ouabain and unaffected by acetazolamide. This net Q flux was
also dependent upon the presence of Na+ on the cis side and K+
on the trans side. The second system, net Q influx in low cr
(2.4 mM) sulfate Ringer's, was primarily inhibited by acet-
azolamide with little ouabain effect. The third system, active C1
transport outward produced by 13-adxenergic stimulation, was
inhibited by ouabain but not acetazolamide as in the first system.
These findings, together with the results of other investigationi
on ionic dependence and exchange mechanisms, suggest that the
active Cl transport systems in frog skin and probably in many
other epithelia are of two basic types: 1) a Na — K =
dependent and ouabain-sensitive mechanism or 2) an acet-
azolamide-sensitjve mechanism, possibly mediated by Q —
HC03 exchange.
A new uricosuric-saluretic agent, (6,7-dichloro-2-methyl-t-
oxo-2-phenyl-5-indanyloxy) acetic acid (indanone), with anti-
hypertensive properties: Preliminary evaluation in rats and dogs.
L. S. Watson, A. Scriabine, C. £ Sweet and K. H. Beyer, Jr.,
Merck Institute for Therapy Research, West Point, Pennsylvania.
Uricosuric activity of the agent in chimpanzees was described at
this meeting by Fanelli et al. In rats the threshold chloruretic
dose was between 0.3 and 1.0 mg/kg p.o. Although statistically
more saluretic in the mid-dose range than either hydrochloro-
thiazide or furosemide, the relative potency of the agent
compared to hydrochiorothiazide or furosemide could not be
calculated because of a lack of parallelism of the dose-response
curves. In standard renal clearance experiments in dogs, the agent,
0.003 to 5.0 mg/kg i.v. stat, produced saluretic effects which
were dose-dependent. At 5.0 mg/kg i.v. stat, the drug produced a
tenfold increase in UVNa+. By the oral route in dogs, the agent
was active as a saluretic at 0.625 to 20 mg/kg p.o. The agent
produced a sustained antthypertensive effect in spontaneously
hypertensive (SH) rats when administered daily at doses of 0.5 to
7.5 mg/kg p.o. Maximal fall in arterial pressure was obtained
usually on the second day of treatment. The depressor effect was
not accompanied by cardiac acceleration. Although the agent
was not effective in lowering blood pressure in renal hypertensive
dogs at 2.5 mg/kg p.o., antiliypertensive responses in renal
hypertensive monkeys were generally similar at the same dose
range as for SH rats.
Methylprednisolone effect on stimulating cells in mixed
lymphocyte culture (MLC). M. L. Webel, Department of
Nephrology, WalterReedArmy Institute of Research, Washington,
D.C. Recent studies have demonstrated prolongation of renal
allograft survival by pretreatment of cadaver donors with
immunosuppressive agents, which suggests that such regimens
alter the immunogenicity of either the grafted organ or the
sensitizing lymphocytes transferred with the organ. The role of
corticosteroid pretreatment on the imnmunogenicity of peripheral
circulatory lymphocytes was therefore studied. Whole blood was
incubated in vitro at 37°C with varying concentrations of
methylprednisolone for different time intervals. Lymphocytes
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were then separated and cultured by a semimicro technique.
Treated lymphocytes were utilized as both stimulating and
responding cells in MLC and responding cells to phytohemag-
glutinin (PHA) stimulation. Minimal inhibition of blastogenesis
was observed when treated cells were stimulated with PHA or
used as responding cells in MLC. In contrast, a 50% reduction
was noted in MLC response when treated cells were used as
stimulating cells. These results demonstrate reduced immuno-
genicity of stimulating lymphocytes in MLC's pretreated in vitro
with methyiprednisolone. The presumably reduced immuno-
genicity of pretreated cadaver donor organs may relate to a
similar effect of corticosteroids on passenger lymphocytes in the
transplanted organ.
Occupational lead (Pb) nephropathy. R. P. Wedeen, J. K.
Maesaka, B. Weiner and G. A. Lipat, Jersey City Medical Center,
Jersey City, New Jersey. Kidney function was examined in seven
lead workers with excessive occupational Pb absorption to
characterize Pb nephropathy. Reduced glomerular filtration rate
(GFR) ranging from 52 to 87 ml/min/1.73 m2 was found in four
subjects, one of whom had mild azotemia. In three lead workers
with reduced GFR, renal biopsy revealed disruption of proximal
tubules and increased mesangial matrix. In one individual, renal
function studies following one year of chelation therapy showed
an increase in GFR from 52 to 65 mI/mm. His p-aminohippurate
extraction (EpJj) increased from 0.72 to 0.82, and his maximal
PAH transport rate (TmPAH) increased :rom 40 to 64 mg/mm,
while his renal plasma flow (RPF) decreased from 452 to 390
mI/mm. In vitro 3H-PAH uptake was not demonstrated by
section freeze-dry autoradiography in the renal biopsy specimen
obtained before treatment. Following therapy, autoradiography
of the renal biopsy specimen showed normal in vitro concentrative
transport of 3H-PAH. Improvement in EpMI, TmPAH and
biopsy 3H-PAH uptake, despite a decrease in RPF, is interpreted
as evidence of a reversible lead-induced 3H-PAH transport defect
in this patient. In three subjects, the diagnosis of lead nephropathy
was established by exclusion, but specific reversible tubular
dysfunction was not demonstrated. These studies suggest that
excessive occupational exposure to lead may lead to vascular,
mesangial and epithelial cell damage in the kidney. Lead
nephropathy may be an important occupational hazard in the
U.S. lead industry, but specific characterization may only be
possible in asymptomatic phases of the disease.
Effect of aging on renin and aldosterone in normal adults.
Peter Weidmann, Sylviane Bursztein, Jose DeLima and Morton
H. Maxwell, Cedars-Sinai Medical Center and UCLA School of
Medicine, Los Angeles, California. Serum renin concentration
(SRC) and plasma renin activity (PRA) and aldosterone (PA)
were studied by radioimmunoassay in 7 elderly (62 to 70 yr)
(E) and 12 young (20 to 30 yr) (Y) healthy subjects. Receiving
a normal sodium intake, E and Y showed no significant differ-
ences in supine SRC (12 5 vs. 18 9 ng/ml/16 hr), PRA
(238 125 vs. 342 212 ng/l00 ml/3 hr) or PA (3.1 2.0
vs. 4.2 1.7 ng/100 ml), or in the response of PA to
adrenocorticotropic hormone (ACTH); however, upright SRC
(26 15 vs. 41 14 ng/ml), PRA (369 196 vs. 774 320
ng/100 ml) and PA (5.6 2.0 vs. 13.8 8.6 ng/100 ml) were
lower in E (P < 0.01). After sodium depletion, E demonstrated
lower levels (P < 0.05) in both the supine SRC (47 27 vs. 80
41 ng/ml), PRA (970 480 vs. 1710 * 1080 ng/i00 ml) and
PA (9 2 vs. 18 9 ng/100 ml) and in the upright SRC (89
67 vs. 149 67 ng/ml), PRA (1975 1443 vs. 2926 1107
ng/100 ml) and PA (26 * 10 vs. 65 42 ng/100 ml). There were
no age-related differences in plasma and urinary electrolytes and
plasma volumes. It is concluded that aging causes diminished
renin responsiveness with parallel lowering of PA. This may be
important in interpreting the frequently reported low renin
values in elderly patients with essential hypertension.
Chronic effects of chiorothiazide (CTZ) on reabsorption by
the proximal tubule of the rat. E. Weinman and G. Eknoyan,
Veterans Administration Hospital and Baylor College of Medicine,
Houston, Texas. Unlike the acute natriuretic effects of CTZ, its
chronic administration often results in a paradoxical decrease in
sodium excretion and a return to net balance. In order to ex-
amine this "escape" phenomenon, studies were performed in rats
on normal salt intake (C), on a low sodium diet (LS) and on a
low sodium diet plus daily oral administration of CTZ, 25 to 50
mg/rat (D). C rats excreted 0.88 mEq/day of sodium and gained
weight at a rate of 8 to 10 g/day. LS rats gradually decreased
sodium excretion and rate of weight gain until day 5, after
which excretion remained constant at 0.012 mEq/day, and weight
gain stabilized at 4 g/day. D rats had a significant natriuresis and
weight loss on days 1 through 5, after which sodium excretion
and weight gain exactly paralleled that of LS rats. Clearance and
micropuncture studies were perfonned 14 to 21 days after all
animals had obtained steady sodium balance. Glomerular filtra-
tion rate (GFR) was the same in C and LS: 1013 55 il/min/g
of kidney wt, but decreased to 796 49 in D (P < 0.05). End
proximal tubular fluid/plasma (TF/P) inulin ratio was significantly
higher in LS: 3.2 0.2 and in D: 3.97 0.2 than in C: 2.66
0.01. These results demonstrate that escape from the chronic
effects of CTZ is due to an increase in fractional reabsorption in
the proximal tubule with reduced delivery of filtrate to the
cortical diluting segment where CTZ exerts its major effect.
During severe sodium restriction alone, the proximal tubule
also contributes sigmficantiy to sodium conservation by the
nephron.
Influence of the extracellular fluid volume (ECV) on the
tubular reabsorption of uric acid. E. Weinman, G. Eknoyan and
W. Suki, Veterans Administration Hospital and Baylor College of
Medicine, Houston, Texas. Changes in ECV exert an important
influence on the renal handling of uric acid. In order to char-
acterize this response, clearance and intratubular microinjection
studies were performed in rats during control (C), following
volume expansion (YE) with isotonic saline (10% body wt) and
after volume depletion (YD) induced by furosemide followed by
a low sodium diet for four days. VE resulted in an increase in the
clearance of uric acid (CUA) from 124.8 6.8 Ml/min/g of
kidney wt in controls to 438.0 66.0 and a decrease in
tubular urate reabsorption from 13.09 1.77 zg/ml glomerular
filtration rate to 8.26 0.53. VD resulted in a decrease in CUA
to 64.8 4.9 and a rise in tubular urate reabsorption to 17.9
1.12. To localize the nephronal site of altered urate reabsorption,
microinjections of 14C-uric acid were performed. Compared to
controls, yE caused a significant increase in total 14C-urate
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recovery following early proximal tubular injections from 66
2 to 77 2% and following late proximal tubular injections from
75 3 to 90 2%. VD resulted in a significant decrease in
recovery from early and late proximal sites: 50 2and 62 2%,
respectively. By contrast, distal tubular injections resulted in
100% recovery in all groups of animals. These data suggest that
uric acid is reabsorbed throughout the proximal tubule but
principally in its early segment. Alterations in the rates of uric
acid reabsorption in response to alterations in the ECV are
mediated by changes in reabsorption in the proximal portion of
the nephron. There is no evidence for distal tubular reabsorption
of urate.
Nephrotic syndrome in malignant melanoma: Demonstration
of melanoma antigen-antibody complexes in kidney. M. E.
Weksler, T. Carey, N. Day, M. Susin, R. Sherman and C. Becker,
Cornell University Medical College and Sloan-Kettering Institute,
New York City, New York. The association of nephrotic
syndrome and neoplasia is well recognized. However, deposition
of tumor antigen-antibody complexes in the glomerular basement
membrane (GBM) has been demonstrated in only one patient
previously (N Engi JMed 289:520, 1973). A 42-yr-old woman
was seen with multiple cutaneous melanomas with normal renal
function and without proteinuria. Surgical excision was per-
formed. Four months later she was found to have recurrent
melanoma at the incision site and 4+ proteinuria. Protein
excretion varied between 17 and 22 g/day. The serum comple-
ment was depressed. A percutaneous renal biopsy specimen
revealed minimal pathologic change on light microscopy. Epi-
membranous electron-dense deposits were seen on electron
microscopy. Granular deposits of IgG, B1C, properdin and
C3PA were found along the GBM using immunofluorescent
methods. To characterize the putative tumor antigen deposited
at the GBM, immunoglobulin was eluted from biopsy sections
using KSCN. Eluted sections were incubated with monkey anti-
melanoma antiserum and stained with fluorescent antiserum.
Melanoma antigen was localized in a granular pattern along the
GBM in a pattern similar to that demonstrated by the direct
technique for human IgG. Control studies showed that normal
human renal tissue was not stained by fluorescinated antiserum
or by antimelanoma antiserum. In summary, a patient with
malignant melanoma, hypocomplementemia and the nephrotic
syndrome was shown to have deposits of melanoma antigen-
antibody complexes at the GBM.
Sources of ammonia (NH3) in the rat kidney. Tomes C.
Welbourne, Universith de Montréal, Quebec, Canada. There are
two NH3 producing pathways in the rat kidney: glutamyl-
transferase (GT) and glutaminase I (glu'ase I). To demonstrate
which pathway is dominant under varying acid base conditions,
studies were performed in vivo and in vitro. In the intact
functioning nonacidotic kidney, the potent GT inhibitor acet-
azolamide (Diamox) reduced renal ammonia release 60%. Isolated
kidneys from Diamox treated rats perfused with in vivo glutamine
concentrations exhibited a 70% reduction in NH3 production;
in addition, inhibition of GT was shown to be of a competitive
nature. Subcellular fractionation studies indicated the inhibited
glutaminase activity was localized in the microsomes, the site of
GT; the glutaminase activity of isolated mitochondrion, glu'ase
I, remainds intact. In marked contrast to the nonacidotic kidney,
Dlamox reduces NH3 production only 24% in the acidotic
kidney despite a 300% increase in total NH3 production. I con-
clude that microsomal GT is the major producer of NH3 in the
nonacidotic kidney; acidotic kidneys produce NH3 predominantly
via mitochondrial glu'ase I.
Effects of phlorhizin on glucose and phosphate transport in
the dog. S. F. Wen, Department of Medicine, The University of
Wisconsin, Madison, Wisconsin. Reciprocal relationship between
glucose and phosphate transport has been reported following
administration of phlorhizin (PHZ). This relationship was further
investigated by clearance and micropuncture techniques in 13
acutely thyroparathyroidectomized dogs before and after i.v.
administration of PHZ, 250 mg. Tubule fluid (TF) glucose was
analyzed by fluorometric hexokinase method and phosphate by
colorimetric method with ascorbic acid. Mean fractional ex-
cretion (FE) of glucose increased markedly from 0.43 to 88.9%,
whereas FE phosphate fell from 7.04 to 2.36% in five dogs
(group I) and rose from 3.76 to 7.81% in eight dogs (group II).
The rise in FE phosphate in group II appeared to be related to a
similar increase in FE sodium from 1.21 to 2.73%, while this
remained unchanged in group I at 1.21 and 0.93%. Mean
proximal tubule (PT) micropuncture data are as follows:
TF/PG
I&II
RFG
I&II
TF
I
/PIN
II
TF/UFp04
I II
RF
I
P04
II
H 0.21 0.14 1.61 1.60 0.68 0.60 0.43 0.39
E 1.Soa 1.05 1.56 1.43b 0.58 0.61 0.38 0.43
H = hydropenia; E = experimentalphase; P plasma; UF = plasma
ultrafiltrate; RF = remaining fraction of filtered load; G glucose;
IN = inulin; ap< 0.01; bp <0.05.
Although PHZ slightly enhanced PT phosphate reabsorption by
5% of filtered load in group I, this did not attain statistical
significance. Conclusion: 1) Complete inhibition of PT glucose
transport by PHZ in the face of less than 100% FE glucose in
the urine suggests some distal glucose reabsorption. 2) Reciprocal
changes in FE glucose and FE phosphate occur only when FE
sodium does not increase. 3) Inhibition of PT glucose transport
by PHZ is independent of its effect on sodium.
Acute effect of nephrotoxic serum on glomerulotubular
balance in the dog. S. F. Wen and J. P. Wagnild, Nephrology
Program, Department of Medicine, University of Wisconsin,
Madison, Wisconsin. Sodium retention is one of the prominent
features of acute glomerulonephritis (AGN). In order to investi-
gate the nephxon site of altered glomerulotubular (GT) balance
in this disease, clearance and micropuncture studies were per-
formed in nine volume-expanded dogs before and after injection
of nephrotoxic sheep serum (NTS) directed against dog glomeru-
lar basement membrane (GBM). Volume expansion (VE) was
carried out by Ringer's infusion to 7% of body wt which was
sustained throughout the experiment. Injection of NTS resulted
within two hours in mesangial swelling and increased cellularity
with linear immunofluorescence along the GBM. Mean kidney
GFR was significantly reduced from 29 2 to 19 2 mi/mm,
filtration fraction from 28 2 to 21 2%, sodium excretion from
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206 58 to 84 29 iEq/min and fractional excretion (FE)
of sodium from 4.5 1.2 to 2.5 0.6%. Mean blood pressure
and renal plasma flow did not change significantly. Micropunc-
ture study revealed that mean single nephron GFR fell from
59 6 nI/mm while proximal tubule fluid-to-plasma inulin ratio
remained unchanged at 1.48 0.07 and 1.43 0.05 before and
after NTS, indicating reduction in distal delivery of sodium.
These observations indicate that injection of NTS induces AGN
within two hours which is associated with impaired response to
YE. The maintenance of GT balance in the proximal tubule
in the face of reduced FE sodium in the urine suggests that
sodium retention in AGN is largely due to an increase in
fractional sodium reabsorption in the distal nephron relative to
its reduced distal delivery.
blood. The controlurine osmolarity was 1789, one-hour, 577; and
two hours after reinfusion, 549 mOsm/kg. In group B (five dogs)
the shocking procedure was less severe, with MAP of 50 mm Hg
for 90 mm followed by reinfusion of shed blood. Control
urine osmolarity was 1682; one hour, 894; and two hours
after reinfusion, 1213 mOsm/kg. In both groups A and B,
urine osmolarity one hour after reinfusion was statistically
lower than control values. In group A, two hours following re-
infusion, the difference (1789 vs. 549) was still statistically
significant whereas in group B (1682 vs. 1213) no difference was
observed. It is concluded that 1) hemorrhagic shock in dogs is
associated with reversible hyposthenuria and 2) the greater the
severity of the shock, the more prolonged is the recovery
phase.
Effect of streptozotocin-induced diabetes mellitus on kidney
function in rhesus monkeys. C. Wesrenfelder, J. Arruda, .1.
Manaligod, W. A. Reynolds, 0. Jonasson and N. A. Kurtzman,
University of illinois, chicago, illinois. Two hypotheses have been
proposed to explain the development of diabetic (D) micro-
angiopathy (MAP); one stresses genetic factors, the other the
actual insulin (I) deficiency as pathogenetic determinants.
If I deficiency per se leads to D nephropathy (N), one would
expect to find typical functional and morphologic features of DN
in long-term D rhesus monkeys (RM). Sixteen DRM (8 I-
dependent) were compared to 12 control (C) RM. The mean
duration of streptozotocin (STZ)-induced D mellitus was 46.8
3.2 (SEM) months, range, 22 to 57 months; I requirements
ranged from 5 to 40 U/day. Mean glomerular filtration rate
(GFR) and renal plasma flow (RPF) were lower in DRM (4.5
3; 22.8 2.1 ml/min/kg) than CRM (5.1 3; 25.2 2.7
ml/min/kg; NS). Only one DRM had elevated protein excretion
(3.15 mg/mm). Serum creatinine and blood urea nitrogen (BUN)
were slightly, but insignificantly, higher in DRM (0.92 0.04
and 11.9 mg/100 ml) than inCRM (0.8±0.03 and 10.7 mg/100
ml). Open renal biopsy specimens in DRM and CRM were evalu-
ated in a blind fashion by light (L) and electron microscopy
(EM). Although to date no distinctive morphologic alterations
were observed by LM between CRM and DRM, a clear-cut
increase in mesangial matrix was observed in three of the
I-dependent RM by EM, a finding compatible with early D
glomerulosclerosis. Duration of D in these RM is proportional on
a life-span basis to the time required for the onset of DMAP in
humans. These results, although equivocal, suggest that I
deficiency per se may cause renal MAP. Further study is in-
dicated to determine if both the typical functional and anatomic
changes seen in advanced DN may evolve in primates with STZ-
acquired diabetes mellitus.
Reversible renal concentrating defect in hemorrhagic shock.
Robert Whang and Martin Brandfonbrener, Departments of
Medicine, Indiana University, Indianapolis, Indiana, Northwestern
University, Chicago, illinois, and Veterans Administration Hos-
pital, Indianapolis, Indiana. Induction of hemorrhagic shock in
dogs is associated with diminished urine osmolarity. Eight dogs
were subjected to hemorrhagic shock. In group A (three dogs)
hypotension was carried out at two levels: mean arterial blood
pressure (MAP) of 50 mm Hg for 90 miii followed by further
decreasing MAP to 25 mm for 45 mm prior to reinfusion of shed
Effect of posture and salt intake on plasma psostaglandin
(PG) levels and renin activity (PRA). Gene A. Whitman,
Peter Pier/ca and Roger B. Hickier, Department of Medicine,
University of Massachusetts and Memorial Hospital, Worcester,
Massachusetts. Changes in salt intake and posture affect PRA in
normal subjects and may directly or indirectly affect PG con-
centrations. The effect of posture on PRA, PGA and PGE
(measured by radioimmunoassay) was studied in six normal
subjects during consecutive five-day periods of low (L, 10 mEq/
day), normal (N, 160 mEq/day) and high (H, 230 mEq/day)
salt intake. Measurements were taken during recumbency (R) and
erect posture at 60° (30 mm) tilt (V) for each of the different
salt intake periods. Mean PRA during R were 1399 198 (SE)
for L, 356 62 for N and 199 58 ng/100 ml/3° for Hand in-
creased to 1843 64, 752 142, and 239 50 ng/100 ml/3°,
respectively, during V. P for all was < 0.05. Mean PGE were 302
10 pg/mi for LRand 322 20 for LV (P=NS), 295 17 for
NR and 314±41 for NV (PNS) and 321 33 for HR and 357
40 pg/mI for HV (P < 0.05). Mean PGA was 648 18 for
LR, 648 29 for NR and 652 32 pg/ml for HR and did not
change significantly during V. It is to be concluded that, while
changes in salt intake and posture are potent stimuli for renin
secretion, neither affect plasma PGA levels significantly and may
increase PGE only during the cumulative effect of high salt and
vertical posture.
Release of prostglandin E (PGE) by furosemide (F) and
ethacrynic acid (EA) as the mechanism of the increase in renal
blood flow (RBF) by these agents. H. E. Williamson, Gary R.
Marchand and W. A. Bourland, Department of Pharmacology,
University of Iowa, Iowa City, Iowa. F and EA, which are very
potent natriuretic agents, are also capable of increasing RBF.
During studies of this activity in dogs, it was observed that there
wasa delay in onset of the increase in RBF of a few minutes when
these agents were administered via a renal artery. This suggested
that a releasing mechanism might be involved. In view of the fact
that the kidney synthesizes vasodilating compounds such as PGE,
indomethacin (I), an inhibitor of PG synthesis, was employed.
To limit their duration of action, F and EA (0.2 mg/kg) were
administered via a renal artery of dogs. The first dose of F in-
creased RBF by 51 6 ml/min, but following I, RBF was
increased only 4 6 mi/mm (N = 6). EA increased RBF by 66
22 ml/min but only 8 6 ml/minafter I administration (N = 6).
In experiments without I, the second dose of F produced
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an increase similar to the first dose, whereas the second dose of E
produced a slightly smaller response. In subsequent experiments,
radioimmunologic determination of PGE showed an increased
level of this substance in renal venous blood after F or EA
administration, but no increase when I was given before the
agents. Thus, it appears that the increase in RBF induced
by F or EA is mediated by release of PGE.
Radioimmunoassay (RIA) for circulating antiglomerular base-
ment membrane (GBM) antibodies. Curtis B. Wilson, Hans
Marquardt, Frank J Dixon, Scripps Clinic and Research Founda-
tion, La Jolla, California. RIA using radiolabeled (1*) col-
lagenase solubilized (CS) GBM was developed for circulating and
eluted anti-GBM antibodies. Partially purified 1* CS GBM was
reacted with the test serum and antibody-bound 1* CS GBM
precipitated with antiimmunoglobulin serum. J* human IgG and
22Na were included to assess extent of precipitation and to
calculate nonspecific entrapment. Sera from 651 patients with
inimunopathologic renal studies (immunofluorescence [IF] and!
or elution) were studied by RIA and indirect IF (IDF).
Sixty-three patients had evidence of anti-GBM nephritis (35
with Goodpasture's syndrome [GP]). Thirty-three GP patients
had circulating anti-GBM antibodies by RIA, two more than by
IDF. Twenty-one of 28 non-GP anti-GBM patients were positive
by RIA, 5 more than by IDF. Two of 320 sera from patients with
granular IF glomerular deposits (presumed immune complexes)
reacted by RIA and IDF. Sera from 49 patients with glomerular
complement alone, 34 patients with linear accentuation (atypical
linear, probably nonimmunologic I5G deposits) and 185 patients
with no IF glomerular deposits were negative by both RIA and
IDF. The RIA is about four times more sensitive than IDF and
detects anti-GBM reactivity after antibody has disappeared by
IDF. MA is being used to determine the effect of nephrectomy
on the quantity and quality of anti-GBM antibodies as well as the
nature of the GBM antigen(s) which resides in the noncoliagenous
glycoproteins remaining after collagenase digestion. Absorption
studies suggest the antigenic site(s) is in the intact glycoprotein
rather than its sacchaxide moiety.
Hypertensive nephrosclerosis—a major dimension in chronic
renal failure. Duane Wombolt, Marie Lucas and Robert Wilson,
Eastern Virginia Medical School, Norfolk, Virginia. Glomer-
ulonephritis has been listed as the most common cause of renal
failure in patients on repetitive hemodialysis. Hypertensive
nephrosclerosjs is considered to be a minor contributor to end-
stage renal disease. Therefore, we present our data that were
developed from a Southern population center of 700,000 people.
Over a 3 yr period 118 patients have been started on repetitive
hemodialysis representing an incidence of 50/1,000,000/yr. Of
these, 55 (46%) patients had hypertensive nephrosclerosis—47
black and only 8 white. There was no sex difference, 28 male
and 27 female. Diagnosis was based on clinical history of hyper-
tension or renal biopsy findings, renal arteriogram or autopsy.
Of the rest, 21(18%) had glomerulonephritis; 10 (9%), pyelo-
nephritis; 15 (13%), diabetic glomerulonephritis; 7 (6%), poly-
cystic kidney disease; and 10 (8%), other end-stage renal disease.
The mortality of nephrosclerotic patients on repetitive dialysis
is also higher than the 10%/yr reported. The survival rate was
72% at one year and 61% at two years. The major causes of
death were myocardial infarction, 5; sudden unexpected death,
5; infection, 3; and other causes, 3. It should be recognized that
essential hypertension is a major cause of chronic renal failure,
especially in blacks.
Effect on changes in distal transepithelial potential difference
(PD) on feedback control of filtration. Fred S. Wright and A.
Erik Persson, Department of Physiology, Yale University School
of Medicine, New Haven, Connecticut. Single nephron filtration
rate falls when flow through the loop of Henle of that nephron
is increased. This change—the feedback response—is blocked by
alterations in perfusion fluid composition: e.g., addition of
furosemide, substitution with mannitol or sodium sulfate. Thus,
although it appears that there is a transport step in the feedback
response, neither the identity of the transported substance nor
whether it is a cation or an anion is known. In an attempt to
resolve this ambiguity, we have performed micropuncture experi-
ments in which transepithelial electrical PD across the wall of the
early distal tubule was varied. Single Henle loops of normal rats
were perfused from a late proximal site at 10 nI/mm with a
Ringer's-type solution. Stop-flow pressure (P5t') was measured
continuously in an early proximal segment of the same nephron.
KCI-filled microelectrodes—one for passing current (5 X 10 A)
and a second for measuring PD—were placed in the distal tubule
of the same nephion. Either negative (making lumen more
negative) or positive (making lumen more positive) current was
passed while loop perfusion was kept constant. Changes in sf
similar in magnitude to flow-induced changes were seen during
passage of negative current but not with positive current. Cable
analysis indicates that the current injected was large enough to
affect the PD in the macula densa region of the tubule. The
results are consistent with the feedback response being dependent
on the absorption of a negatively charged ion species (such as
C1) from distal tubule fluid.
Conservative management of uremic pericarditis. L Wright,
H. Nurse and E. I. DeSalvo, Department of Medicine, Harlem
Hospital Center, New York City, New York. Six episodes of
pericarditis occurred in five patients receiving maintenance
hemodialysis. Six of six episodes were associated with fever,
cardiomegaly and positive echocardiogram. Blood and sputum
cultures were negative. Chest roentgenogram, sputum stains and
culture were negative for Mycobacterium tuberculosis despite
four of five positive skin tests. All patients received dialysis four
times weekly (total of 24 to 28 lir) using 1 m2 coils on RSP
dialyzers with blood flow rates of 250 to 300 mi/mm and ultra-
filtration as required. Frequent low-dose heparmn was used to
maintain venous clotting times at 30 to 45 miii. Patients were
followed with frequent vital signs, weekly chest roentgenograms
and repeated echocardiograms. Disappearance of chest pain and
friction rub followed by return of heart size and echocardiogram
to normal, occurred in six of six patients in from one to four
weeks. One episode of nonrecurrent tamponade was successfully
treated with pericardiocentesis. Four-times-weekly hemodialysis
for 24 to 28 hr, using low-dose heparinization, was successful in
resolving six of six cases of uremic pericarditis with minimal
morbidity and no mortality.
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Recurrence of lupus nephritis (LN) in kidney allografts.
Y. N. Yakub, R. B. Freeman, J. P. Leddy and R. C. Pabico,
Department of Medicine, University of Rochester, Rochester,
New York. Three patients with chronic renal failure due to LN
received cadaver kidney allografts and were followed post-
operatively for clinical and serological evidence of activation of
disease. One has maintained good function for ten months and
has had no clinical or serological evidence of recurrent disease. A
second patient developed recurrent serous effusions, heart failure
and progressive decline in renal function associated with
glomerulonephritis with granular immunoglobulin and comple-
ment deposits. During high-dose immunosuppressive therapy,
antinuclear antibody (ANA) titers remained elevated, but anti-
bodies to native DNA (NDNA) and denatured DNA (SSDNA)
were no longer detectable by radioimmunoassay. After nephrec-
tomy performed for intractable renal failure at seven months
after transplantation, ANA titers increased, and antibodies to
NDNA reappeared in the serum. An acid elute from glomeruli of
the allograft reacted specifically with SSDNA in a complement
fixation system, but not with NDNA. A third patient with
persistent marked elevation of ANA titers developed renal
failure despite intensive immunosuppressive therapy. This study
demonstrates antibody to SSDNA in glomeruli of a lupus patient
developing an immune-complex type of nephritis in a trans-
planted kidney, and provides evidence that LN can recur in a
renal allograft despite immunosuppressive therapy.
Impaired water excretion (IWE) in right ventricular failure
(RVF) in conscious dogs. M Yaron, C. M. Bennett and M. M.
La/cs, Department of Medicine, UCLA/Harbor General Hospital,
Torrance, California. We sought to determine in nine dogs
whether IWE in acute RVF is due to persistent vasopressin
(ADH) secretion or decreased fluid delivery to diluting sites. A
three-lumen balloon catheter was placed in the pulmonary artery,
a second catheter in the left atrium transseptaily and a third
in the aorta, all via the neck vessels. One to two weeks later each
dog was studied while conscious during a continued water
diuresis. After control measurements (A), the balloon was in-
flated to double systolic RV pressure (RVP) and measurements
were repeated (B). Heart failure was indicated by rise in heart
rate (109 —* 143 beats/min, P < 0.005) and end-diastolic RVP,
and fall in cardiac output (CO). Fall in CH2O and rise in
Uosm while Cj and Cosm did not change was shown to be due
to sharp rise in plasma ADH level (radioimmunoassay of Skowsky
and Fisher). The rise in ADH was associated with a fail in left atrial
pressure (LAP). One-half hour after balloon deflation (C), LAP
rose, ADH and Uosm fell whereas cardiac output did not change.
Renal function and sodium excretion during acute right
ventricular failure (RVF) in conscious dogs. M. Yaron, C. M
Bennett and M. M. La/cs, Department of Medicine, UCLA/Harbor
General Hospital, Torrance, California. We sought to examine the
theory that Na retention in RVF is due mainly to decreased
cardiac output (CO) or some consequence thereof. In each of 11
dogs a triple lumen balloon catheteT was placed in the pulmonary
artery via the jugular vein, and a second catheter in the aorta via
the carotid artery. One to two weeks later each dog was studied
while conscious during continuous hypotonic saline loading (15
mi/mm). One-half hour of balloon inflation elevated systolic RV
pressure (RVP) from 33 to 66 mmHg and produced RVF,
evidenced by drop in CO from 5 to 4.1 liters/mm (P <0.005) and
rise in end-diastolic RVP from 1.9 to 7.6 mm Hg (P < 0.001).
Sympathetic nervous activity increased as evidenced by increased
heart rate (109 — 148 beats/min, P < 0.005) mean systemic
pressure (97 — 108 mmHg, P < 0.001) and peripheral vascular
resistance (20.2 —+ 31.7 mmllg/liter/min, P < 0.001). Plasma
renin activity was initially depressed and remained depressed
throughout the experiment (0.5 — 0.43 ng/ml/hr). Cp&j de-
creased (253 -+ 204 mi/min, P < 0.05). C1 was unchanged (69 -
71 ml/min) and sodium excretion rose (208 - 286 ,Eq/min,
P < 0.005). In summary, 20% reduction of CO produced by
increased after loading the RV does not interrupt saline diuresis.
This differs from Na retention invariably observed after equivalent
reduction in CO by vena cava constriction (VCC). To explain
this difference, it is postulated that an important determinant
for renin — aldosterone increase and Na retention is falling RV
filling pressure, which occurs after VCC, but did not occur in
these experiments.
Etiology of the basal continuous murmur (BCM) in hemo-
dialysis (ND) patients (pts). M. Yudis and B. Kinlaw, Depart-
ment of Medicine, Abington Memorial Hospital, Abington,
Pennsylvania. A BCM (defined as a continuous systolic-diastolic
murmur) has been noted at the base of the heart in four pts on
long-term HD. All of these pts have had brachial artery (a.) to
subclavian vein (v.) fistuias with the modified bovine carotid a.
graft (Artegraft). Their BCM radiated from the aortic and
pulmonic valve areas to the infraclavicular area on the side of the
fistula. Since pts receiving lID often have systolic murmurs, the
BCM is often misinterpreted as aortic insufficiency (Al). Phono-
cardiograms have shown the increasing intensity of the BCM
from the base of the heart toward the axilla. Firm compression
of the bovine graft fistula greatly diminished the BCM. Cardiac
catheterization and other invasive diagnostic procedures are often
necessary to make a definitive diagnosis of such a murmur. The
CO
liters/mm
RVP
mmHg
LAP
mmHg
ADH
ILU/ml
CH20
mi/mm
Cosm
mI/mm
Uosm
ml/min
CiR
mi/mm
A 5.1 34/1 11 0.7 7.1 2.9 85 67
B 4 69/8 5 2.4 2.3 3.1 246 69
C 4 35/5 12 1.2 150
ABP <0.005 <0.001 <0.01 <0.001 <0.005 NS <0.005 NS
BCP NS <0.001 <0.05 NS
We conclude IWE in this model of RVF is due to stimulated
ADH secretion, presumably the consequence of reduced LAP.
116A Abstracts
differential diagnosis includes A!, patent ductus arteriosus, coro-
nary arterial fistula and many other entities. We have found the
cause to be simply a radiation of the bruit from brachial a.-
subclavian v. bovine graft fistulas. In summary, four pts receiv-
ing long-term HD with a brachial a.-subclavian v. Artegraft
developed a BCM radiating from the Artegraft. Phonocardiog-
raphy has helped in confirming this relationship and avoiding
further invasive diagnostic procedures.
Release of vasopressin (ADH) by probenecid (F). Barry
Zacherle, Department of Medicine, United States Public Health
Service Hospital, San Francisco, California. During studies of free
water clearance (CH2O), two of seven female mongrel dogs
responded to i.v. administration of P with a marked decrease in
CH2O. This was studied further. One dog was studied awake on
three separate occasions separated by one week. After attaining
a steady state of hypotonic expansion, P was given i.v. as a 600-
mg bolus and an infusion of 600 mg/hr. In the second study, prior
to P administration, the dog was given ethyl alcohol i.v. Inulin
clearance (Cm), sodium excretion (Na), osmolar clearance (Cosm),
urine volume (V) and CH2O were measured and calculated.
Study A Cln Cosm V CH2O/Cmn X 100
Control 78 1.4 8.6 9.2
P 84 2.9 3.4 0.6
Study B
Control 77 1.5 9.9 10.9
Alcohol 76 1.7 11.5 12.9
P 79 2.2 10.0 9.6
Study C
Control 74 1.3 11.3 13.6
P 74 1.4 3.6 2.6
There was an insignificant increase in absolute and fractional Na
in all studies following P administration. The marked drop in
CH2O was due to a fall in V with no significant change in Ci or
Cosm. Because this could be prevented by pretreatment with
alcohol, it appears that i.v. administration of P stimulates ADH
release in some dogs.
Sodium reabsorption in the infant <1200 & Shereen
Zakauddin, Rosemary D. Leake, Paul Fu, William Oh and Carl
Trygstad, Department of Pediatrics and Pathology, UCLA School
of Medicine, Harbor General Hospital, Torrance, California.
Knowledge of renal function and fluid balance is critical to the
survival of low birth weight infants. To examine these factors,
inulin clearance (CIN) at an i.v. infusion rate of 3.6 mI/kg/hr (by
traditional and constant infusion methods), Na reabsorption
and CH2O were studied in nine healthy infants, 545 to 1200g.
Mean age at first study was 13 days 18.6 SD (range Ito 45
days).Gestationalageranged from 25 to 30 weeks. CJN was 1.3
0.17 ml/min (mean SD) or 1.26 ml/min/kg and increased with
gestational age. Fractional Na reabsorption was 98.8 0.79%.
CH2O was 2.1 0.98 ml/min/100 ml glomerular filtration rate
(GFR). Urine osmolarity was 61 to 371 mOsm. Na re-
absorption in the distal nephron (CH2O/CH2O + CNa) was 64.7
* 17%. To test reproducibility, seven of the infants underwent
repeat studies within one week; there was no statistical
difference in the results (paired t test). Fifteen babies studied
during i.v. infusion rates of 9.8 ml/kg/hr revealed no statistical
increase in CIN or fractional Na+ excretion. These data demon-
strate that low gestation, low birth weight infants can excrete
water and reabsorb sodium efficiently. High rates of fluid can be
given to these low birth weight infants. The lack of increased Na+
excretion during volume expansion may reflect renal immaturity.
Pathology of hemodialysis: A cardiovascular problem. Nicholas
S. Zerefos, V. Jablokow, M. M. Bartleson, V. Gandhi and A. R.
Lavender, Hines Veterans Administration Hospital, Hines, illinois.
The objective of this study was evaluation of results of 38
autopsies of hemodialysis patients during the interval 1969 to
1973. The age range was 26 to 58 yr, mean 47 yr. Duration of
dialysis prior to death was 1 to 72 months, median = 6 months.
Cardiovascular disease was the primary cause of death in 77%.
Infection was the cause of death in 18%, and cachexia in 5%. Of
the cardiovascular deaths, one-fourth were technical failures,
primarily hyperkalemia. All patients had cardiomegaly. Coronary
atherosclerosis with interstitial fibrosis or myocardial infarction
was present in 90%. One-half of patients had pulmonary
hemosiderosis. Interstitial pneumonitis, pneumonia and inter-
stitial pulmonary calcinosis were each present in one-fourth of
patients. Passive congestion and hepatosplenomegaly were present
in 58%. Splenic extramedullary erythropoiesis was found in 18%.
One-half of all patients had pericardial or pleural disease,
primarily fibrosis. Hemorrhagic fibrinous pericarditis was present
in five, and fibrinous pleuritis in three. Acute peritonitis was seen
in two. Nodular thyroid hyperplasia occurred in 25%, and
parathyroid hyperplasia in 85%. The high incidence of ath-
erosclerosis, cardiomegaly, hepatosplenomegaly and interstitial
pneumonitis emphasize the importance of cardiovascular disease
in dialysis patients. The high incidence of serositis is unexplained.
The data demonstrate that atherosclerosis is a major complication,
and should be a primary target for future work.
Chronic industrial exposure in patients with end-stage renal
disease. Stephen W Zimmerman, Gregory I. Beirne and Kenneth
Groehler, University of Wisconsin Center for Health Sciences
and Veterans Administration Hospital, Madison, Wisconsin. Past
reports (Beirne, Arch Environ Health 25:365-369, 1972) have
documented heavy acute exposure to hydrocarbons in some
patients with rapidly progressive crescentic glomerulonephritis
(GN). The present study was undertaken to determine if adult
patients with renal failure had had more prolonged exposure to
potential toxins. Sixty-three patients (18 females, 45 males) with
renal failure were interviewed regarding exposure at work, home,
hobbies or in military service, to any inhaled or contacted sub-
stance on a chronic (> six months) basis. Grading (0 to 10)
of exposure based on intensity and duration was done in-
dependently without knowledge of medical history. Patients
were subdivided into groups of proven proliferative GN (PGN),
suspected GN (SGN), hereditary nephritis, diabetic nephropathy,
lupus or vasculitis, malignant hypertension, nonproliferative GN
and tubulointerstitial disease. Only PGN and SGN patients had
high exposures (5.75 and 6.63) which were significantly greater
(P < 0.001) than all the other groups combined (2.13). The 12
patients with FGN and the 16 with SGN were then compared to
age- and sex-matched patients without renal disease. PGN and
SGN patients had a 6.25 rating and control patients 2.96 (P <
0.001). Hydrocarbons were the most frequent agent of ex-
posure. These findings document that chronic GN is associated
with a high degree of chronic hydrocarbon and other industrial
exposure. Further studies to define a possible pathogenic relation-
ship are warranted.
Effects of vagal stimulation on left atrial stretch receptor
discharge. IrvingH. Zucker, Nargis Wahab and Joseph P. Gilmore,
University of Nebraska Medical Center, Department of Physiology
and Biophysics, Omaha, Nebraska. Atrial stretch receptor activity
has been demonstrated to modulate the release of vasopressin
(ADH) in various species. We previously studied the effects of
drug-induced acute depression of atrial contractile force on the
discharge response of atrial receptors (Gilmore and Zucker,
J Physiol 239:207-223, 1974). Since the efferent vagus can
acutely depress atrial contractile force, we assessed the effects of
vagal stimulation upon left atrial receptor discharge. Recordings
were made from single fiber preparations of the left cervical
vagus in anesthetized dogs. Type B atrial receptor discharge was
indentified by its timing relation to the ECG, arterial and left
atrial pressure pulses in the open chest dog. During vagal stimula-
tion a slowing of the heart and a depression of atrial contractile
force resulted in an increase in left atrial pressure and an increase
in the number of receptor discharges per cardiac cycle. The
response of atrial receptor discharge in the paced heart during
vagal stimulation was identical to the response of these
receptors in the paced heart without vagal stimulation over the
same range of atrial pressure changes. It is concluded that
physiologic depression of atrial contractility has no direct effect
upon the discharge rate of left atrial stretch receptors in the dog.
However, due to its effect on heart rate and, therefore, left atrial
pressure, the vagus can profoundly alter atrial stretch receptor
discharge by an indirect mechanism.
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